PUBLISHED WEEKLY 


AMERICAN GAS LIGHT JOURNAL 


WHOLE No.” 3247 NEW YORK, SATURDAY, MAY 23, 1920 





= 
= 
2 
= 
= 
= 
= 
= 
= 
2 
z 
= 
= 
= 
= 
2 
= 
= 
: 
a 
2 
= | 
= 
s 


HNO 


Twin lines of 30” Cast Iron Pipe cross:ng a salt marsh where pipe of other material had failed in service. 
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Why Not Sell That Appliance Which 
Benefits 


YourCompany ~, Your Customers? 


What Kompak will do for 
Your Company 


It saves $30 on every heater 
installed, because it can be con- 
nected to the original house me- 
ter, eliminating that large or 
separate meter. 


It straightens your peak load 
curve because it has a small rate 
long hour burning gas consump- 
tion. 


It increases your gas revenue 
because you can place a Kompak 
in every home, even on your 
small gas main streets. Its small 
rate long hour burning gas con- 
sumption will never overburden 
your mains. 


What Kompak will do for 
Your Customers 


It furnishes real satisfaction 
in hot water service, because it 
delivers hot water as fast as the 
cold. From cellar to attic hot 
water can*be drawn as fast as 
the cold water flows. Seasons 
make no difference. The hot 
water flows as fast as. the cold 
in winter same as summer. 


It will last for years and years, 
because there is no condensation 
to corrode its parts. 


It is the safest gas appliance 
made. Its automatic pilot auto- 
matically shuts off all gas to the 
heater should the pilot go out. 





BETTER ORDER NOW 


Automatic Storage 


Gas 


.Water Heaters 


Manufactured by 


The KOMPAK CO. 
New Brunswick, 


N. J. 





Our Advertising 
Service Is Free 
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Extreme Gravity of Gas Companies’ Situation 
Impressed on Those in Attendance at 


Emergency Conference 


Philip J. Cadsden Outlines Program of Emergency Committee for Immediate and Permanent 
Relief—Constructive Measures Already Adopted and Activities Started 


With oil and lack of elasticity in rate systems the 
aggravating causes, the gas companies of this country 
are actually facing a grave situation. After almost a 
century of living up to the tradition of “Keeping the 
holder up,” the coming winter looms up ominously as 
a test which not one or two small companies may fail 
to meet, but in which the supplies of gas of companies 
up to now deemed strong, almost impregnable may fail 
and be shut off. 

There was no attempt at concealment of this fact at 
the Emergency Conference of the American Gas Asso- 
ciation held in the Hotel Pennsylvania, New York 
City, May 26. 

With an attendance as truly representative of the 
entire industry almost. as large and as truly representa- 
tive as an annual convention, the conference which 
brought even F. S. Wade, superintendent of the Coast 
Counties Gas Company, from as far a distance as Los 
Angeles, Cal., was not what might be termed a gather- 
ing of merrymakers. 

The atmosphere was surcharged with gravity. Vet- 
erans of the industry, whose whole lives had been spent 
in public servicé, sat tense with anxiety and expectancy. 

They knew their own situations best. It required no 
conference to tell this or that hitherto successful execu- 
tive that his company’s back was literally against the 
wall. Conditions that the best of management could 
not overcome, for they are beyond its control have 
brought them to a situation wherein unless immediate 
solution comes we may expect gas company after gas 
company go toppling over and discontinuing services 
that have never failed in generations. 

Mr. Cortelyou presided but a few minutes after the 
opening of the meeting. Briefly outlining the reasons 
for its being called together, he turned the chair over 
to Philip J. Gadsden, chairman of the Emergency Com- 
mission. 

Mr. Gadsden briefly outlined the national situation as 
it now exists. 

To men filled with anxiety as to their own situations 


he offered the questionable condolence that they were 
not alone in their misery. Practical exhaustion of sup- 
plies is national, not local, with gas companies. They 
will enter next winter practically on a hand-to-mouth 
basis. 

The morning was devoted to a complete picturing of 
the situation—financial and as to oil. Expert testimony 
from the outside, so as to speak, was presented as the 
basis for the constructive discussion planned for the 
afternoon. 

N. A. C. Smith, of the U. S. Bureau of Mines, ex- 
plained the ins and outs of the national oil situation. 
His paper is reprinted elsewhere in this issue. 

Following Mr. Smith’s paper Mr. Gadsden reminded 
the conference that the national oil shortage was not 
entirely the cause of the gas companies’ inability to 
obtain it. 

Even in times of shortage in any commodity the man 
who has the funds to go out in the open market and 
bid up against others can easily manage to get his needs 
supplied even though others go short. 

The unfortunate part with the gas companies is that 
they are at the disadvantageous end. The seller of mo- 
tor fuel is unregulated as to the price at which he may 
sell. So there is no limit to what he may pay to buy. 

Lack of funds, after all, is basically the root of the 
gas companies’ ill. 

For enlightenment on how funds are got O. B. Wil- 
cox, of the Investment Bankers’ Securities Association, 
was introduced to the conference. 

There is no formula that can be applied to the cost 
of money, according to Mr. Wilcox. Many factors 
vary from day to day. But there is no dispute as to 
the increased cost of money. 

To obtain the cost to the utilities must be added to 
the investor’s demand, now running up to as high as 
8 3-10 per cent, the cost of issuing legal expenses, en- 
graving, etc. 

The factors that influence cost of money to indus- 
tries are security, certainty and regularity of return. 
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During the whole history of utilities the net returns 
on investment have been less than that demanded and 
required of other industries. 

The market value of utilities securities has declined 
out of proportion to unregulated industries. 

Overcapitalization in the past with which utilities have 
been charged was due to the cost of money. 

Utilities under regulation are not permitted to earn 
a sufficient margin to meet even a it increase in 
costs. Unless regulation can the credit of 
the utilities it must acknowledge it is a failure. 

There is a remedy for the situation available under 
regulation. There is no reason why an industry under 
regulation should provide a less rate of return than 
an unregulated i ry. 

A reservoir fund should be established by Gaels 
slightly higher than a reasonable rate of return so as 
to absorb the shock of costs rising too quickly for rate 
increases to take care of them. 


In the afternoon session J. B. Klumpp discussed the 
oil situation from what might be termed the point of 
view of the gas industry’s research. 

The oil people being oversold on fuel oil contributed 
to gas oil shortage as the oil people had to make good 
the deficiency with this higher grade. Since these de- 
mands are about met some relief may be expected in 
gas oil as a consequence. 

Transportation has also complicated matters. The 
big demand for gas oil is in the East. The greatest 
quantity available is in the Middle West. The trans- 
een tieups keep it unavailable at the point of great- 
est e 


Substitution of lower grades of oil, due to machine 
stoppages caused through its use, will lower production 
per unit. 

The automotive industry’s demands are the cause of 
the gas industry's plight as to oil. The speaker de- 
plored the excessive horse-power of the American mo- 
tor car of to-day, giving an efficiency of but 5 to 6 
per cent. 

Mr. Klumpp is pessimistic as to benzol and alcohol 
substitution as motor fuel helping out much in motor 
fuel supply due to quantity producer. He took into 
account, however, only the by-product oven’s poten- 
tialities as benzol producers and ignored the gas com- 
panies’ possibilities. 

Following Mr. Klumpp, Mr. Fogg: supplied the fol- 

pertinent data: 

Under regulated rates, the average price of gas in 
150 cities has advanced 15 per cent in the past five years, 
from $1.09 per 1,000 in 1915, to $1.26,per 1,000 in 1919. 
During this period, all other commodities, necessities 
and luxuries, have gone to or well beyond ‘the 100 per 
cent mark. We have been forced to pay unprecedented 
prices for all of our essential materials. Reports of oil 
conditions have been received from 141 gas companies. 
Only twenty-five have been able to make new contracts 
since the first of this year and of these but ten are for 
a term longer than six months. Eighteen of the con- 


tracts are at a flat price, averaging 10.87 cents per gal- 
lon (with a maximum of 14.81) and the remaining 
seven are at prices changing with variations in the 
price of crude oil, the average base of which is given 
at 10% cents. 

Fifty-two companies having unexpired contracts hold- 
ing over from last year, are paying an average price of 


7.33 cents per gallon (maximum 10.65), while the 
average price paid by fifty-three who are 
buying or have had to buy spot oil at the market was 
12.24 cents per gallon (with a maximum of 18 cents). 
Last comes the small group of companies reporting 
quotations for contract supply (apparently not accepted ) 
averaging 14.18 cents. 

A price representing the average applicable to the 
first four months of this year is arrived at by excluding 
the hold-over co ae on 1919, and — the Lae 

rted by the teen companies pu ing on flat 
sale contrects made since January 1, and the fifty-three 
companies purchasing at the market. This produces 
a figure of 11.9 cents per gallon, or an increase of 223 
per cent over the average price paid by 117 companies 
in 1915. In a number of cases companies are paying 
for oil four times as much as the 1915 average price, 
and 100 per cent more than twelve months ago. The 
tendency has been steadily upward since January 1— 
the averages for April would be well above those given 
for the four-month period—and the ultimate level can- 
not be predicted. 

Coal has followed the same upward tendency. The 
average present price of a group of large contracts for 
anthracite coal, not including freight, shows an advance 
of 135 per cent over 1915. And a similar group of 
bituminous contracts reflects an average price advance 
of 220 per cent over the same period. These figures 
include no allowance for increased freight rates. 


Labor costs have advanced, in the period from 1915 
to 1920, 150 to 200 per cent, ‘and a fair average would 
probably lie half way between these figures. About 90 
per cent of the cost of gas is in the items made up of 
materials and supplies, salaries and wages, the very 
items in which such enormous cost increases have been 
experienced. 

These figures of increased cost reflect the general 
condition which prevails throughout the gas industry. 
Those applicable to your own situation may show even 
more extreme conditions. These are the facts that 
must be forcibly presented to your public, using the 
figures that directly relate to your own enterprise. We 
are expected to render a certain definite service to the 
public, but we are denied the and the power to 
do so. The situation that we are facing calls for prompt 
relief in the matter of rates adequate to meet such ab- 
normally increased costs, and coupled with that must 
be the equally urgent demand for the immedite abolish- 
ment of candle-power standards in the thirty-six cities 
where they now exist, as well as the downward revision 
of high heat value standards to the point where there 
will be used only the minimum amount of oil necessary 
to produce a gas suitable for the satisfactory and eco- 
nomical use of the public. 


Following Mr. Fogg, Mr. Gadsden took up once more 
with an outline of the Emergency Committee’s objects. 
These are: 

For quick relief, priority in shipments, prompt in- 
creases in rates, protest against coal and oil export, re- 
adjustments in standards. 

For permanent stability of business an elastic rates 
system. 

It hopes to accomplish these objects by public educa- 
tion through committee’s local newspapers, local talks, 
national association addresses, education of officials and 
educators, the local press and utilizing the individual 
employee as a publicity agent. 
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Govertment Bureau Sees Little Hope for Gas 
Companies in Oil Situation Even in Future 


How Refiners Being Oversold on Lubricant Made for Shortage in Gas Oil—Immediate 
Prospects of Relief—What May Be Hoped for from Oil Shales 


Gas oil derives its name from the use with which 
you are all familiar; namely, the manufacture and 
enriching of artificial gas. The term “gas oil” is 
commonly used for two dissimilar products, accord- 
ing to N. A. C. Smith, of the U. S. Bureau of Mines, 
in his paper before the emergency conference of the 
American Gas Association. One is the heavy oil 
used on the Pacific Coast for the manufacture of il- 
luminating gas; the other is the grade of oi] used in 
the Eastern part of the country to enrich water gas. 
This oil is the one with which we are concerned at 
present. As you all know, it is introduced into some 
form of carbureter through which water gas is flow- 
ing, and under the influence of heat is broken down 
into fixed gases of high illuminating and heating 
value. 

This grade of overhead gas oil is one of the many 
products obtained from the distillation of crude pe- 
troleum. The oil from the wells is pumped into re- 
ceiving tanks, and then into large reservoirs on tank 
farms in the oil fields. From these tank farms it is 
transmitted by pipe lines to the refineries. When 
the oil reaches the oil refinery it is pumped into the 
crude stills, which are very similar in construction 
to ordinary steam boilers, except that there are no 
tubes inside the shell. A fire is started under the 
still, and as the oil is heated vapors begin. to come 
off. These vapors are passed through coils of water- 
cooled pipe and condensed into the liquid state. The 
stream of condensed liquid is examined at intervals 
and the specific gravity is noted, because as the dis- 
tillation proceeds the specific gravity and the boiling 
point of the condensate become higher. When cer- 
tain predetermined specific gravities are reached the 
stream of liquid is diverted from one run-down or 
running tank to another. Thus several so-called 
“cuts” or “fractions” are obtained. 


Gas Ort THE Tuirp FRACTION 


The first product obtained in this way is called 
“crude naphtha” or “crude benzine.” After further 
refining this becomes gasoline. The second fraction 
is called “kerosene distillate” or “burning oil dis- 
tillate,” and after further refining is sold as kerosene. 
The third fraction is gas oil, which is usually sold 
without further refining. The fraction obtained after 
gas oil is known as “wax distillate” or “lubricating 
oil distillate,” and contains most of the paraffin wax 
(when wax is present) and the light lubricating oils. 
The distillation is sometimes carried on until the 
residue in the still consists only of coke. How- 
ever, a number of the various crude oils of this coun- 
try yield so small an amount of lubricating oil, or 
contain so much asphalt, that it has not been con- 
sidered profitable to completely refine them. These 
oils are therefore topped; that is, the gasoline and 





kerosene and some of the gas oil is distilled off, and 
the residuum is sold as fuel oil. 

The fraction we are interested in at present is the 
third, or gas-oil, fraction. As the various fractions 
are differentiated in practice by the gravity alone, 
and as commercial distilling methods never give a 
complete separation, it is usual for the gas-oil frac- 
tion to contain a certain amount of low boiling ma- 
terial that could be used as kerosene, also a certain 
amount of material which could be used as light lu- 
bricating oil. It is evident also that when there is a 
shortage of kerosene the refiners will try to use as 
much of the gas-oil fraction for kerosene as possible. 
This, of course, tends to cut down the supply of gas 
oil. On the other hand, when the price of gas oil is 
relatively high, as it was during the war, a consid- 
erable amount of material which could be used as 
light lubricating oil will be included in the gas-oil 
fraction. In other words, the amount of gas oil ac- 
tually made from each barrel of crude oil depends a 
good deal on market conditions. 

For a number of years gas oil was used only as a 
fuel for steam boilers, for metallurgical work, glass- 
making and similar purposes, and to enrich water 
gas, for which demands there was an abundant sup- 
ply. At the present time, however, two other large 
uses have come into existence. The first is as a raw 
material for the manufacture of gasoline; the sec- 
ond is as a fuel for Diesel-type engines. 


It was found in the early days of the petroleum 
industry that if oil vapors were allowed to condense 
during the distillation process and drop back into the 
hot oil they would break down into lower-boiling 
products. This process, which is called “cracking” 
in the oil refineries, has been used for a long time to 
produce more kerosene than could be produced by 
the straight distillation process. A few years ago 
it was discovered that if this cracking is carried on 
under pressure gasoline will be produced instead of 
kerosene, and this discovery has been developed until 
at the present time probably 15 per cent of the motor 
gasoline of the United States is produced in cracking 
stills. It is theoretically possible to crack any of the 
higher-boiling petroleum products to make gasoline. 
Practically, however, the choice of material for 
cracking has been limited mainly by the amount of 
carbon which will be set free, which in all processes 
used at present is undesirable. Gas oil, being prac- 
tically free from carbon in the form of asphalt, or in 
suspension, makes an ideal raw material for the 
cracking process. The demand for motor fuel has 
been increasing faster than the supply of straight- 
run gasoline. Consequently the refiners have in- 


creased the number of cracking stills in use very 
greatly, so that at the present time a large part of the 
gas oil produced in the country is used for the manu- 
facture of gasoline. This is the most important fac- 
tor to-day in the shortage of gas oil. 
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Tue Dreset. Encrne’s Demanp Wut Becin to Bs 
FELT 


Another use for gas oil which is not so at 
present as the one just mentioned, but which shows 
every pros 50S Wpervaning.. is teniene. of Cin thine 
a fuel for Diesel engines. Diesel engines can operate 
on almost any form ‘of fuel-oil; but, just as in crack- 
ing, an oil similar in properties to gas oil is regarded 
as. preferable. Small engines of the Diesel type are 
used in this country to-day, and the number in use 
will probably increase very rapidly as time goes on. 
I was informed in February of this year that one of 
the engine peeks tala Use started making large 
Diesel engines, and that their first 2,500-hp. unit 
was at that time on the testing block. Large Diesel 
engines have been in use in foreign countries for a 
number of years; a particular instance of this is the 
great use of Diesel engines for marine purposes. A 

arge and growing number of foreign built ships are 

propelled by Diesel engines, some of them employing 
as much as 20,000 hp. There is every reason to ex- 
pect that these engines will prove equally successful 
in this country, and if this is true there may be de- 
developed a large demand for distillate fuel oil, which 
is another name for gas oil. 

There are also some smaller uses for this gas-oil 
fraction. It is used either in its unrefined state or 
after being partially refined, as an absorbent or wash 
oil in the manufacture of benzol and toluol, and also 
is coming into considerable use as an absorbent in 
the manufacture of casing-head gasoline from nat- 
ural gas. This process does not consume. much oil, 
as most of it is recorded and used over. Some of it 
is given a complete refining, including a chemical 
treatment which renders it water-white in color, and 
it is sold as mineral seal oil for illuminating pur- 


poses. es 
Att Tuese Uses LeciTiMaTE 


These uses are all legitimate, and must be con- 
sidered as a permanent factor in the situation. One 
other use, however, of this grade of oil must be men- 
tioned. In the Eastern part of the country, particu- 
larly along the Atlantic seacoast, there are a large 
number of manufacturing plants which use oil as 
fuel, under boilers or for heating forges and metal- 
lurgical furnaces. A good many of these plants are 
equipped with old-style oil-burning equipment capa- 
ble of burning only very light fuel oils. Thus these 
plants are a factor in the demand for gas oil. This 
use of the produce should be discouraged, as it is too 
valuable economically to be used simply as fuel 
where other grades of fuel oil or other fuels could 
be used with success, 

During the early years of the petroleum industry 
—in fact, up until the war started—there was a sufh- 
cient supply of gas oil for all purposes. During the 
war there was a great demand for gasoline and fuel 
oil, and this was one of the causes which led to a 
great increase in the expansion of the petroleum in- 
dustry. Immediately after the armistice there was 
a falling off in demand for fuel oil of all grades; but 
this demand has increased again, until at the present 
time there exists a competition between,various users 
for all grades of petroleum ucts. In other words, 
a few years ago the supply of crude oil was large 
enough so that all classes of demand could be met, 


but to-day there is not enough crude being produced 
inthis country to supply all the demands. This 
means, of course, that the competition between va- 
rious users is becoming the con factor in the 
petroleum situation. And, as already stated, al- 
though the growing use of oil for fuel in the Navy 
and Merchant Marine, and for Diesel engines, adds 
to the difficulty, the demand for gas oil as a raw ma- 
terial for the manufacture of gasoline is the prin- 
cipal factor in the situation as applied to the manu- 
facture of gas. 


OutTLook Nor Bricut 


" 

The manufacturer of gas, then, being confronted 
with the shortage, will naturally ask, “Is there any 
relief in sight, either now or in the future?” It is 
impossible to give a definite answer to this question, 
but at the present time the outlook is not encourag- 
ing. In the first place, the demand for gasoline will 
undoubtedly increase. There were 7,500,000 auto- 
mobiles and trucks in use in this country on Jan. 1 
of this year. It is proposed to build more than 1,- 
500,000 additional during 1920, an increase of 20 
per cent. At the present time there is difficulty in 
supplying enough gasoline to meet the demand, so 
that it certainly is not going to be easy to divert 
supplies of gas oil away from the cracking plants. 
The use of the oil engine is also likely to increase, 
especially if, as seems not impossible, an efficient 
engine that can use heavy oil as fuel is designed for 
use on farm tractors and heavy motor trucks. Thus 
the two largest competitors of the gas industry for 
gas oil are practically certain to become more for- 
midable as time goes on. On the other hand, the 
U. S. Geological Survey reports that the output of 
crude petroleum in this country has probably closely 
approached its maximum, and may soon begin to 
diminish instead of continuing to increase. In a re- 
cent article entitled “Petroleum Resources of the 
World” David White, of the Geological Survey, es- 
timates that between six and eight billion barrels of 
crude oil are still available in the oil fields of the 
United States. If the present rate of consumption 
is continued this supply would be exhausted in about 
twenty years. The most liberal estimate which the 
Survey is willing to make is that there is only twen- 
ty-five years’ supply of oil left in the United States. 
Of course, this oil will not be all used up in twenty- 
five years, as it is a physical impossibility to get it 
out of the ground fast enough; but it is probable 
that there will be a continuous decline in production 
which may begin at any time within the next few 
years. Should it prove that the Geological Survey 
is too conservative in its estimates, and we should 
double their most liberal figures, the situation would 
even then be unsatisfactory. 


ConverTING Heavier Ort to Licuter DIsTILLATEs 


There are, however, some features of the situa- 
tion which are more hopeful. In the first place, a 
great deal of heavy fuel oil is being consumed for 
steam raising, because it has not been found prac- 
tical to refine this grade of oil economically for 
other uses. Experimental work is being undertaken 
to convert this heavy fuel oil into lighter distillates, 

(Continued on page 427.) 
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Three-Part Rate Reduces Average Rate Per Thou- 
sand from Eighty Cents to Seventy-Five Cents 


Henry L. Doherty Points Out, However, That in Pressure System Leakage Is Reduced 


Since some of the data which follows was obtained 
in Ottawa, Kan., where the three-part rate is in ef- 
fect, it may be well to summarize here some of the 
facts in connection with that installation, declared 
Henry L. Doherty in a paper on “Service and Con- 
servation Under the Three-Part Rate” delivered at 
the annual meeting of the Natural Gas Association 
of America. 

Ottawa prior to the installation of this rate was 
being served by the Ottawa Gas & Electric Com- 
pany with natural gas at a straight meter rate of 80 
cents per 1,000 cu. ft. The three-part rate, which 
was substituted as of Jan. 1 for the straight meter 
rate previously in effect, consists of— 


A customer charge of $9 per year per cus- 
tomer, payable in equal monthly instalments. 
A demand charge of 32 cents per year per foot 
of maximum hourly demand, payable in equal 
monthly instalments; and 
A: consumption charge of 40 cents per 1,000 
cu. ft. of gas consumed. 


After the adjustment of his appliances each cus- 
tomer chose such a maximum demand as, with the 
advice of the company’s service department, he de- 
termined was necessary to supply his need. There 
was installed on his service an Empire limiting meter 
which restricts the flow of gas to the point that the 
customer in one hour secures only that number of 
feet of gas for which he pays a maximum demand. 

As one result of the installation there was a 50 per 
cent cut in the maximum possible demand on the 
lines of the Ottawa Gas & Electric Company in any 
given hour. 

The average rate at which gas was sold in Ottawa 
of 80 cents per 1,000 cu. ft. was reduced to approxi- 
mately 75 cents per 1,000 cu. ft. 

The contract which the customer will sign in Ot- 
tawa, and by which he agrees to pay a certain de- 
mand charge per year, will guarantee that demand 
to him at any time he may desire it within that year. 
Failure of the company to deliver that amount of 
gas at any time the customer may desire it will en- 
title the customer to a rebate of ten times the de- 
mand charge for the period and proportion of such 
failure. 

The reduction of leakage that can be made with- 
out the expenditure of anything for main repairs 
will amount to about 30 per cent. This follows the 
installation of the limiting meters on the services of 
the customers, reducing their maximum demands 
and thereby reducing the pressure that it is neces- 
sary to carry in the mains. 


Tue Reoutsite or A Proper Rate 


From the standpoint of equity, the rate must dis- 
tribute all of the costs of service between individual 





Thirty Per Cent Without Expenditure for Main Repairs 








customers in direct proportion to their responsibility 
for those costs. 
From the standpoint of public policy, a proper rate 
must penalize extravagant and wasteful uses of gas 
and put a premium on its efficient utilization, while 
under the law the rates must be non-discriminatory. 
From the standpoint of continuation of service, 
the rates in effect must allow the company an ade- 
quate revenue to properly maintain its operating 
department and an adequate and efficient plant. 


I believe that the three-part rate fulfills all of 
those conditions. 


BASIS OF THE THREE-Part RATE 





There are in this rate three separate and distinct 
charges, referred to respectively as customer charge, 
demand charge, and consumption charge. 

Under the customer charge there are distributed 
equally to each customer those, expenses which bear 
no relation to his maximum demand in a given hour 
or to his total consumption in the year. Under this 
heading fall the cost of meter reading, bookkeeping, 
labor, postage and stationery necessary to render 
bills; the expenses of the cashier’s department, me- 
ter-testing department and fixed charges on that 
portion of the investment which is proportional to 
the number of customers on the system, irrespective 
of their demands. ‘The total of these expenses for a 
company having 10,000 customers will be practically 
twice that of the company having 5,000 customers, 
and therefore should be proportionate to and dis- 
tributed equally among the number of customers 
connected. 

Under the demand charge there are distributed to 
each customer, in proportion to his maximum hourly 
demand, those fixed charges on that portion of the 
investment which does vary with the maximum de- 
mand placed on the system. 

The two chief factors which determine the size 
of the investment of a particular company are, first, 
the number of customers, and, second, the maximum 
demand that those customers place on the lines at 
any given time. 

Our organization at one time had offered to them 
by-product coke oven gas and we had two options as 
to where we would sell it. One of them was to a 
town in which we estimated we could get about 
10,000 domestic customers, and the other was a 
small group of industrial concerns. Either one 
would absorb all the gas we had available and their 
load characteristics were very similar. To supply 
10,000 customers at fifty customers per mile would 
require 200 miles of street mains. These, at $5,000 
a mile, would cost $1,000,000. In addition we would 
have to set 10,000 meters at about $15 each, or $150,- 
000 more, making a total of $1,150,000. If we sup- 
plied the industrial customers we would only have to 
supply a mile or two of pipe and a few large me- 
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than $100,000. 

The difference in these two cases, then, is the 
difference in the number of customers of about 9,990 
and a di in investment of about a million 
dollars. In other words, those 9,990 additional cus- 
tomers required investments of over $100 apiece. 
Interest, depreciation, maintenance, taxes, etc., at 10 

cent means an annual charge customer of 
$10 - To this we must add the collection expense 
and a portion of the general expenses, which would 
be about $4 or $5 a year, making a total cost of $14 
per domestic customer. 

You will say that this figure includes in the dis- 
tribution system provision for demand, but the 
same is true for the industrial customers. The de- 
mand is the same in both cases, the only difference 
being the number of customers. In other words, it 
costs us $14,000 a year solely because we must de- 
liver this gas to 10,000 places on 200 miles of street, 
instead of to only one or two places on four or five 
miles of street. 

The size of the transmission lines is, of course, 
dependent on the size of the maximum demand, ir- 
respective of whether that maximum demand is oc- 
casioned by supplying one customer or 10,000 cus- 
tomers. The fixed charges on that investment, the 
size of which is determined by the maximum de- 
mand, are distributed to each customer as a demand 
charge. The demand charge is uniform for equa) 
demands and proportional to the demands. This is 
irrespective of the fact that one customer with a 
50 cu. ft. demand may utilize his demand four times 
as long as does a customer with 100 cu. ft. demand, 
and therefore may in a day or a year use twice the 
amount of gas. 

It is clear that neither the customer expense nor 
the demand expense forced on the company for serv- 
ice to a particular customer bears any relation what- 
ever to the total amount of gas which that customer 
may use in a month or a year. 

Under the consumption charge there are billed to 
each customer those expenses which vary directly 
with the amount of gas which the company must 
supply, and these charges are billed to each cus- 
tomer directly in proportion to the amount of gas he 
consumes. As was pointed out in the paragraph on 
the demand charge, the customer with a 50 cu. ft. 
demand may use twice as much gas in a given 
month or a year as the customer with a 100 cu. ft. 
an hour demand. 

The total cost to the company for gas alone would 
be identical whether they supply one customer using 
10,000,000 cu. ft., ten customers each using 1,000,000 
cu. ft., or one thousand customers each using 10,000 
cu. ft. 

We have three distinct classes of cost, each of 
which varies with a factor that does not influence 
either of the other two classes. Under the three- 
part rate each customer is billed with each class of 
expense in proportion as he makes that cost neces- 
sary. 


CONSERVATION 
The conservation of gas that follows the installa- 


tion of the three-part rate is divided into two gen- 
eral divisions: 


ters, making‘a total investment of considerably less. 


First—-Since the largest saving to be effected is in 
the homes of the customers, the companies have 
been pointing out to the public the necessity for the 
conservation of gas. Various branches of the Fed- 
eral and State governments have been printing book- 
lets and utilizing the press to reach the public, with- 
out any appreciable effect. 

It is-my conviction that until such time as the 
customer appreciates he is directly interested in gas 
conservation no progress will be made. In the in- 
stallation of the three-part rate this direct financial 
mterest of the customer is brought to his attention 
at once when he realizes that he must pay a monthly 
premium unless he uses the gas in Uficient appli- 
ances, properly adjusted. 

There is available to him under the three-part rate 
any sized demand which he may care to take, and his 
demand charge is proportionate to any maximum 
demand he chooses, Exhibits of appliances and their 
varying demands indicate to him the amount of the 
premium he must pay for the continued use of an 
inefficient appliance, and he at once will have his 
appliances adjusted if that will lower his demand 
charge, or he will supplant the inefficient with effi- 
cient appliances if that be necessary. 

In our various surveys we find cooking ranges 
burning as high as 106 cu. ft. per hour, while we have 
found it practicable to cook meals for twenty people 
with a demand of 30 cu. ft. per hour on identical ap- 
pliances properly adjusted. 

Under the three-part rate as installed at Ottawa, 
Kan., the difference in the annual demand charge 
between those two cooking ranges, one properly and 
one improperly adjusted, would be $24.32. 

The customer also learns the saving which he 
would make in the consumption charge under the 
change in efficiency. 

We have not through publicity in the past re- 
ceived the co-operation of the public, but there can 
be no question that when a customer is told he has 
to pay $24 per year for the privilege of using an im- 
properly adjusted range he will at once have that 
range adjusted. 

The effect of this can best be appreciated when 
you consider that the average demand per customer 
of 1,962 customers in Ottawa, prior to the time their 
appliances were adjusted, was 118 cu. ft. per hour; 
that at the present time, with the limiting meters 
installed in November, December and January, the 
total maximum demand that can be placed on the 
system by these same 1,962 customers is 114,502 cu. 
ft., which gives an average of 58.4 cu. ft. per cus- 
tomer. 

This does not mean that the customers had the 
service which they previously received reduced. In 
fact, many of these customers are getting more serv- 
ice at the present time than they had prior to the 
adjustment of their appliances, for the simple reason 
that under the flat 80-cent rate they could not afford 
to do any house heating. They now do considerable 
incidental heating which comes within the capacity 
of their demand-limiting meter, for which their ad- 

ditional cost over and above the cost of their other 
service is only the additional 40 cents per 1,000 cu. 
ft. which they have to pay as a consumption charge. 

The effect on the service, from the standpoint of 
the company, can be realized-when a comparison is 

(Continued on page 428.) 
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By-Product Coke Plant Will Produce 560 B.t.u. 
Per Cubic Foot Even Stripped of Benzols 


C. J. Ramsburg, F. W. Sperr, Jr., and Joseph Becker Discuss Its Availability for Helping Out 


It is the purpose of this paper to point out some of 
the opportunities afforded by the by-product coke in- 
dustry in the way of supplementing our natural gas 
supply, declared C. J. Ramsburg, F. W. Sperr, Jr., and 
Joseph Becker, in a paper presented before the annual 
meeting of the Natural Gas Association of America. 
Some of these opportunities have existed for a number 
of years, but are greatly increasing in importance on 
account of the rapid growth of the industry; others 
arise from recent technical developments, and all de- 
serve careful consideration in view of the increasing 
shortage of natural gas in many districts. The condi- 
tions and seriousness of this shortage are too familiar 
to require description here. They have been created 
not only by exhaustion of natural gas in districts that 
owe an important part of their industrial development 
to the availability of this valuable fuel, but they are due 
also to inadequacy of supply in proportion to demand 
in a number of districts where the supply has even 
greatly increased. The situation is such as to demand 
the utilization of every possible economical means of 
augmenting the supply of natural gas. Much of the 
realization of the advantages of gas as industrial and 
domestic fuel has come through the exploitation of our 
natural gas resources. Any relapse to the use of the 
more wasteful types of fuel would be a serious eco- 
nomic mistake. The maintenance and development of 
the use of gas are essential from the standpoint of con- 
servation of natural resources, apart from all other 
considerations. 

The supplementing of natural gas with high-grade 
artificial gas should be considered apart from the use 
of low-grade gases, such as producer gas, which, if used 
in large quantities, produce mixtures of relatively low 
heating value. The low-grade gases are such as cannot 
be used alone without extensive modifications of the 
appliances in which they are consumed. We shall not, 
at present, give further attention to the use of these 
low-grade gases, but shall proceed with a discussion of 
the high-grade gases which include coke oven gas. 

Of the high-grade artificial gases available with pres- 
ent methods of manufacture, only two, viz., coal gas 
and carburetted water gas, deserve serious consideration 
in this connection. A very important factor in the cost 
of carburetted water gas is the price of gas oil, and 
this has increased to such an extent as to make any 
large scale competition of carburetted water gas with 
coal gas out of the question. Moreover, we are begin- 
ning to face a condition of oil shortage quite analogous 
to our natural gas shortage. This condition is seriously 
embarrassing the manufacture of carburetted water gas 
in many plants and has already led to the erection of a 
number of coal gas plants. 

The typical apparatus for the manufacture of coal 
gas is the gas retort, in which relatively small charges 
of coal are heated to high temperatures, primarily for 
the sake of the gaseous product; the coke residue, and 


Natural Gas Shortage 


the by-products being of relatively minor importance. 
This method of manufacture was introduced over 100 
years ago and is still extensively employed. However, 
with the introduction and development of the by-product 
coke oven, which occurred many years later, it was soon 
realized that this, if properly designed, constituted an 
apparatus not only adapted for the manufacture of 
metallurgical coke, which was its primary purpose, but 
also capable of furnishing a high-grade gas—just as 
truly “coal gas” as that manufactured in the gas retort. 
The credit for this realization and its commercial de- 
velopment is very largely due to American enterprise. 

It may be of interest to state briefly the advantages 
of the by-product coke oven over the gas retort for the 
large scale manufacture of coal gas. 

1. The quality of the gas produced is equal, if not 
superior, to that of the gas retort. 

2. The coke is of superior quality and commands a 
better price and wider market. 

3. There are the following advantages with relation 
to the by-products. — 


(A) The yield of ammonia from the same 
coal is greater. 

(B) The quality of the tar is better espe- ‘ 
cially with respect to higher content of oils 
and lower percentage of free carbon, except 
possibly in comparison with the vertical retort. 

(C) The yield of benzols is greater. 


4. The coal and coke are handled mechanically in 
relatively large masses. This results in great economy 
in labor in comparison with gas retort operation, which, 
in many cases, requires much hand labor of a particu- 
larly arduous and unpleasant character. Where me- 
chanical handling machinery and other labor-saving de- 
vices are installed in the retort house, the items of inter- 
est, depreciation, and repairs are excessive in proportion 
to the tonnage handled. 

5. The plant is much more compact and occupies 
less ground space than the best designed retort plant 
of equal capacity. 

6. The heating efficiency is greater. 

?. The life of the plant is longer and repair charges 
are less. 

The first plant of by-product coke ovens built to 
supply gas for domestic purposes began operation in 
Boston about twenty years ago. During the subsequent 
period, the utility of coke oven gas has been so firmly 
established that no argument is necessary to prove it. 
The annual consumption of this fuel for domestic and 
industrial purposes, outside of iron and steel plants and 
other establishments with which the by-product coke 
plants are directly connected, is approximately 40,000,- 
000,000 cu. ft., and indications are that this amount 
will be greatly increased in the next few years. The 
following cities obtain either all or a large part of their 
gas supply from by-product coke ovens: 
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Baltimore, Md. iipeaing Wis. 
Camden, N. J. a > I. 
Detroit; ‘ t. Louis, 

Indiana’ Ind. St. Paul, Minn. 

Jersey City, N. J. Terre Haute, Ind. 

Joliet, TH. = Toledo; Ohio. - 


Both theory and experience have shown, that’ coke 
oven gas is better adapted for mixing with natural gas 
under practical service pte Acces Bo is any other 
artificial gas. Straight purified coke oven gas, stripped 
of its benzols, and having a heating value of about 560 
B.t.u. per cu. ft. and a ific gravity of 0.42, will be 
the most commonly. for this purpose. Assuming 
the use of such a gas, the following points should be 
specially noted: 

1. As compared with the low-grade gases, the heating 
value of the coke oven gas is relatively high. Thus 
small variations in the composition of the mixture, occa- 
sioned by variations in the rate of flow of the two gases 
at the point of mixing, have relatively much less effect 
on. the heating value of the mixture and, therefore, 
occasion much less inconvenience and loss of efficiency 
at the point of consumption. 

2. In comparison. with low-grade gases, the coke oven 
gas has a much lower specific gravity. The investment 
and power required for conveying a given number of 
heat units in the form of coke oven gas are much less 
than in the case of a low-grade gas. 

3. The cost of removing sulphur compounds from 
coke oven gas per B.t.u. is much less than in the case 
of the low-grade gases. 

4. It should be observed that coke oven gas, properly 
manufactured, is relatively a dry gas, for under prac- 
tical conditions of compression and distribution there 
are no hydrocarbon condensates or loss of heating value. 
Condensates from other gases have been found to have 
an injurious effect on some of the materials used in 
the meters and other appliances that are commonly used 
for natural gas. 

Of course, in any scheme contemplating the distribu- 
tion of mixed gases, it is important to maintain fairly 
constant proportions, so that the consumer may receive 
a fuel that does not vary so greatly in specific gravity, 
air requirement, and heating value as to produce loss 
of efficiency at his burners. The flexibility of coke oven 
operation is such that the gas can be supplied in the 
desired proportions for widely varying rates of demand, 
while actual variations in the p i added have 
much less effect than in the case of low-grade gases. 

Of particular interest in connection with the use of 
mixtures of coke oven gas and natural gas, is the 
amount and character of the sulphur compounds present 
in the former. The amount of sulphur in coke oven 
gas is considerably less in proportion to the heating 
value of the gas than in the case of producer gas made 

from the same coal, and since producer is generally 
made from high sulphur coals, the difference is even 
more pronounced. fore purification, coke oven gas 
contains from 300 to 700 grains total sulphur 100 
cu. ft. Froese 8 to 15 qreus of Gay's ie contd tion 
with carbon principally as carbon ide, while the 
rest is present as hydrogen sulphide. he first class of 
sulphur compound is, in this case, insignificant and does 
not require removal. The sulphide is readily 
removed by the usual of iron oxide purification 
that is well established in the illuminating gas industry. 


Recent developments have indicated the ibility of 
greatly improving the process of purification in connec- 
tion with the operation of a by-product ¢oke plant, so 
as to.reduce materially the cost of removing the hydro- 
gen sulphide. In any case, the cost is relatively much 
lower than that of purifying producer gas. 

‘To those who are familiar with the enormous rate at 
which natural gas is being produced and consumed, it 
might seem that any artificial source of supply must be 
small in comparison ; nevertheless, a study of the statis- 
tics shows that the present production of by-product 
coke oven and the potential resources for largely 
increasing this production are by no means trifling. It is 
estimated that the average normal consumption of coal 
for the manufacture of coke during the next five years 
will be approximately 86,000,000 net tons per year. If 
all of this coal were coked in by-product ovens, we 
should have a gas yield of 10,500 cu. ft. per ton, or a 
total gas production of 900,000,000,000 cu. ft. of gas 
per year, which pad MeO a greater volume than the 
present annual production of natural gas. This figure 
represents the maximum possible gas production in con- 
nection with coke manufactured at the present average 
rate. We have not, however, reached the ideal condi- 
tion when every ton of coke will be made in by-product 
evens. Of the 86,060,000 tons of coal used for the 
manufacture of coke, it may be estimated that, during 
the next five-year period, 46,000,000 tons will be coked 
per year in by-product ovens, with a total gas produc- 
tion of 480,000,000,000 cu. ft. The waste of gas from 
beehive ovens will continue at a rate of 420,000,000,000 
cu. ft. per year. Natural gas men, who are quite fre- 
pate accused of perpetrating gross extravagance, may 

nd some comfort in reflecting that the annual waste of 
good coke oven gas is equivalent in volume to half the 
annual production of natural gas. Worse still, the bulk 
of the beehive oven waste occurs in districts that need 
the gas and could use every cubic foot of it to advan- 
tage, while much of the present loss of natural gas 
occurs on the far-away prairies of Kansas, Oklahoma 
and Texas. 

With assurance of the magnitude of gas production 
from by-product coke ovens, it is now in order to dis- 
cuss the various factors affecting this production. These 
may be grouped under the following heads: 

1, Gas requirements of the by-product oven. 

2. Gas requirements of the iron and steel industry. 

3. Geographical considerations. 

4. By-product coke plants for gas manufacture in- 
dependent of iron and steel plants. 

5. Manufacture of mixed gases. 


Gas REQUIREMENT OF THE By-Propuct Oven 


At present, it is the usual practice to employ part of 
the gas produced in the coking operation for heating 
the ovens. With the development of the modern regen- 
erative oven, a high degree of heating efficiency has been 
obtained and the records of a number of Koppers plants 
show less than 40 per cent of the total gas used in cok- 
ing the coal. This amounts to approximately 8 per cent 
of the calorific value of the coal. The remainder of the 
gas, amounting to from 6,000 cu. ft. to 7,000 cu. ft. per 
net ton of coal is surplus available for use out- 
side of the plant may be either straight gas or “rich 

(Continued on page 432.) 
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A Close-Running Gas Company Expensive to 
the Consumer 


A few years ago some gas companies were ac- 
tually making money. It is unfortunate for their 
consumers that their period of prosperity did not 
continue for a decade or so at least. If it had, in 
the communities served by these companies we 
might have seen gas service that for completeness 
and finish would have approached almost the 
superlative. 


Some human beings are essentially and entirely 
miserly and hoggish. Whatever they get in the 
way of an unusual or unexpected profit they retain 
close unto themselves. But these are exceptions, 
and freaks. Given a fair and reasonable living, the 
average man is vastly more interested in his busi- 
ness itself than he is in the money he gets out of it. 

Those gas companies which before the war were 
doing well found money in their hands beyond the 
current day’s needs. Given the idea, they had the 
means to improve their service—and service in those 
times was a much-discussed item. 

They talked free maintenance of domestic light- 
ing fixtures and other appliances; they tested and 
studied all appliances they considered for sale; some 
of them even went into homes, without invitation 
or solicitation, and cleaned the burners on con- 
sumers’ ranges. They were-in constant search of 
means to insure the consumer’s getting the utmost 
from his gas. 

They were headed in the right direction, but too 
soon they were forced to curtail. Nowadays most of 
them are too engrossed in ways and means of ac- 
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tually getting the gas to the consumer to even think 
of the embellishments. 

But back to it we must come. Gas is the ideal 
fuel—an expensive fuel—but, at no matter how high 


_@ price within reason, the economical fuel if prop- 


erly used. 
Up to the present day it is questionable indeed if 


‘there is not a considerable waste in usage in nine 


hundred and ninety-nine homes out of a thousand. 
If this were not so, even dollar-and-a-half gas in 
cities of dense population would have no terrors to 
the consumer. In fact, when we look back at it and 
remember how many families at dollar gas had 
annual bills less than twenty-five dollars, and con- 
sider the wastage, we are almost aghast at how 
cheap gas had actually gotten to be. 

Of course, the waste is the consumer’s own fault 
and he foots the bill. But it is the gas company 
that reaps the harvest in bitter reproach and unjust 
recrimination. 

So we say it is unfortunate for the consumer that 
the gas companies’ days of prosperity were not 
longer lived. The gas barons did not, as per fanci- 
ful repute, indulge themselves in continuous orgies 
of melon-cuttings. They satisfied themselves with 
moderate dividends and the surplys remained avail- 
able for improvements to service and financing ef- 
forts to help the consumer get more out of the gas 
he burned. 

And it may be that in communities intent upon 
exacting their pound of flesh there are many con- 
sumers at one-dollar gas spending more money for 
the service they get out of it than they would be 
with dollar-and-fifty-cent gas with the advisory and 
maintenance service the gas companies were tend- 
ing toward to assist them. Oftentimes the cheapest 
service is the most expensive after all. 


Something Else Besides 

Without concentration very little useful work would 
be accomplished. But even concentration may be prac- 
tised with reason. Overdone it is just as apt to be 
destructive to success as underdone. 

By all means while you are at the task in hand 
concentrate on it. When it is finished, or active work 
on it temporarily suspended, forget it—or provide your- 
self with some other interest to help you forget it. 

Let this be a real interest, so all engrossing that when 
you leave the gas office for the day you will be so lost 
in this other interest that you will not remember even 
that there is any such a thing as a gas company. 

Some men have found this other interest in garden- 
ing, others in poultry. We knew a foreman of a water 
works shutoff gang who found it in painting—not house 
ships on seas of rare blue, pugilists and similar subjects. 
In selecting such an interest the great thing, of course, 





is to select something that one’s tastes naturally incline 
to. But if the two can be harmonized, the most sensi- 
ble recreational interest is one that is different entirely 
from the associations and surroundings of the vocation 
from which he gains his livelihood and that contributes 
to the maintenance of rugged health: An indoor man, 
for instance, will benefit most if he selects as his recre- 
ational interest something that will ‘take him out 
of doors. 

The great thing, of course, is to get something that 
will get our noses temporarily off the grindstone; that 
will make life something different than just eating, 
sleeping and going to work; that will make us forget 
our jobs long enough so that they do not become mere 
routine—just the same old thing day after day—and we 
may come to them each morning in the expectant frame 
of mind that is the natural accompaniment of tackling 
something new. 





(Continued from page 418.) 


Mr. Gadsden drew a sharply defined picture of the 
gs companies demoralized and famished in a land of 
plenty. 

They are called upon for extensions to capacities be- 
yond anything hitherto known in their collective history. 

From 125 to 150 million dollars a year of new capital 
are required by gas companies to keep up with normal 

The emergency committee, Mr. Gadsden announced, 
has established. permanent headquarters in the Hotel 
Pennsylvania, New York City, with Snowden H. Som- 
mers, formerly city editor of the New York Evening 
Telegram, in charge. 

In the discussion that followed Mr. Mullaney, of 
Chicago, created the first big stir. 

Mr. Mullaney hasn’t approved of some of our ways 
of handling things. He hasn’t been with us long enough 
to altogether get his bearings in regard to what is justi- 
fied and what is not justified in the various notions that 
are prevalent as to the gas man’s being inclined to tarry 
somewhat behind the procession in the march of 


progress. ae 

Mr. Mullaney, despite the spirit of the meeting, re- 
mains somewhat skeptical as to how far the gas indus- 
try is ready to go in a policy of frankness and laying 
its cards on the table. If the atmosphere that hung 
over the gathering meant anything it meant that every 
man there was ready to go home and promptly throw 
overboard everything and anything that savored of 
secrecy and holding back. 

Mr. Mullaney suspected they were promising with 
their fingers crossed. He was quite frank in stating 
his belief. 

Mr. Mullaney challenged the assemblage as to how 
much real nerve the industry has displayed in the past. 

Had it dared to challenge and refute the “watered 
stock” charge that is so frequently bandied about? 

Mr. Gadsden, in his address, had demonstrated just 
how much the watered stock element enters into the 
utilities plight. In the street railway field the company 























aa 





May 29, 1920 


+ 


AMERICAN GAS ENGINEERING JOURNAL 


427 





that was in the worst state of all from lack of relief in 
rates was proved to have invested one hundred and ten 
dollars actually invested for every hundred dollars of 
capitalization. 

The assemblage manifested a tendency to shrivel up 
in its respective seats at Mr. Mullaney’s challenge. 
Having gotten by so successfully with that shot Mr. 
Mullaney essayed another. 

Had the gas industry dared to refute the charge of 
ceaselessly working meters? 

Mr. Mullaney was so sure he had them this time that 
he demanded that anyone who individually had shown 
the temerity to combat this charge to put up his hand. 
Almost everywhere where there was a chair there was 
a hand up, even on the speaker’s platform. Then there 
was a laugh. 

Mr. Mullaney had tripped. With * oy many men 
such a setback would have killed the effect of an other- 
wise valuable discourse. 

But not with Mr. Mullaney. He came back. And he 
offered enough of value and inspiration to amply justify 
that part of the conference’s time that he took up. 

Mr. McCarter, of the Public Service Gas Company 
of New Jersey was asked to offer a few thoughts. 

' The room was warm and Mr. McCarter was per- 
spiring. 

Mr. McCarter was willing to co-operate in any way 
with the objects of the Em cy Committee. But 
seventeen years of public service has left Mr. Mc- 
Carter somewhat doubtful of the feasibility of any plan 
to obtain succor through a ing to the inherent sense 
of fair play of the American people. He didn’t alto- 
gether doubt the public would be fair when it got around 
to it—“But, Great God!” he demanded, “when are they 
going to get around to it?” 

Mr. McCarter declared that “commissions give the 
least they can get away with.” He would take commis- 
sion appointments away from pot-house politics and 
give them to lawyers. Questioning glances cast about 
here and there indicated that a large number of those 
present had considerably less confidence in lawyers than 
Mr. McCarter expressed. 

A resolution was offered, after Mr. McCarter against 
such waste of oil as existing standards make necessary 
in gas manufacture. 

This brought Randall Morgan to his feet. 

Mr. Morgan was no less impressed with the gravity 
of the crisis that exists than were the others. But Mr. 
Morgan had faced crisis in the gas business before. 
Courage had brought the industry through then and he 
had no doubt similar courage would bring it through 
again. 

He reminded the assemblage that he had seen the 
advent of oil into gas making. The present situation, 
he thought, spelled the end in its use in the manner 
we have been using it. 

Mr. Morgan wants a preferential of oil for gas mak- 
ing over pleasure uses. He proposed a committee to 
confer with oil people to bring something like this about. 

A resolution was offered to put the association on 
record as opposing as wasteful the use of oil to manu- 

facture gas to candle-power higher than 450 B.t.u. ther- 
mal standard as wasteful. The resolution was aimed 
particularly at the wastage in New York and Philadel- 
phia on the basis that while these cities were persisting 
in their orgy of stupidity they are withdrawing for un- 
essential and frivolous reasons supplies for want of 
which smaller communities will shiver and suffer. 





Modified so as to avoid mention of the B.t.u. stand- 
ard and condemning only candle-power standard this 
resolution was ; 

Arthur Hewitt called to the attention of the gather- 
ing that in Canada under the practical test of actual 
supply and use a B.t.u. standard as low as 450 B.t.u. has 
not had the least effect in running up consumption. 





Low Temperature Tar 

Experiments have recently been made for the object 
of ascertaining the yield of ammonia and the quantity 
and quality of tar obtained by low temperature carboni- 
zation. The results show that, by distillation at low 
temperature, a poor coal containing 40 per cent of ash 
and 23 per cent of volatile matter, furnishes a tar su- 
perior in quantity and quality to ordinary gas or coke 
oven tar, and that the excess of value realized should 
be about 1 fr. per ton of coal treated, not including the 
costs of the process. Even if this profit were to be 
absorbed in the extra cost of production, there may 
still be advantages in the utilization of fuels that cannot 
be treated direct in the retort. This is, providing that 
the surplus nitrogen and gas can be recovered in the 
second stage of the operation, for the yields of am 
monia liquor and gas obtained in the first stage, are 
much lower than those obtained by high temperature 
distillation. The study of this secondary phase of gasi- 
fication has not yet been concluded. 





Government Bureau Sees Little Hope for Gas 
Companies in Oil Situation Even in Future 
(Continued from page 420.) 
which will be adapted for more uses than is the 
heavy residuum. At the present time this problem 
is far from being solved, but there is reasonable pros- 
pect that it eventually will be. If this is done, there 
may eventually be produced a large amount of dis- 
tillate fuel oil or gas oil. It will, however, be some 
years before this can happen. Even if a process 
were perfected to-day, it would take a considerable 
amount of time before the necessary plants could be 
built to make it commercially available, and prob- 
ably when the work is complete there will be wait- 
ing a demand from the users of oil which will make 

the competition as keen as to-day. 

Another source of oil which will undoubtedly be- 
come available in the future is oil shale. In the 
western part of the country, particularly in the 
States of Colorado, Wyoming and Utah, there are 
very extensive deposits of shale, which contains ap- 
proximately a barrel of oil per ton. This shale oil is 
rather difficult to refine by ordinary methods, but it 
might be of great value to the gas manufacturers 
when it becomes available in large enough quanti- 
ties. Here again we are faced with the question of 
time. The shale industry is still in the experimental 
stage, and even if a commercially successful process 
is developed at once it will be some time before 
enough shale oil can be produced to affect the situa- 
tion to any marked degree, and by the time shale oil 
comes on the market in any large quantities it is 
probable that the demand for motor fuel will have 
increased so much that it will neutralize the addi- 
tional resources developed. It seems probable, then, 
that the gas manufacturer will be unable to look to 
shale as a source of relief, at least for a long time 
to come. 























































eee ree ad arnt cha tagetseethee eve. 9salenneeran aaeatenndo tet? pentane 








——=>~ooe>Ee=_e=Ea=_______CO_UO3]_ _ _ 
428 AMERICAN GAS ENGINEERING JOURNAL 








May 29, 1920 





Imports Can Be INcREASED 


I have not yet touched on the question of im- 
ports, At the present time we are importing a con- 
siderable amount of oil from Mexico, and it is prob- 
able that these imports. of oil can be increased, as 
new deposits have been found in Central and South 
America. These Mexican oils, however, will tend 
only indirectly to relieve the gas-oil situation, as 
they are usually high in sulphur and contain large 
amounts of asphaltic material. By relieving the fuel- 
oil situation, however, they may release other oils 
now used as fuel which would be more suitable for 
gas making. 

It seems likely, therefore, that the present situa- 
tion of undersupply of crude and keen competition 
for gas oil is one which the gas manufacturer will 
have to meet for some time to come. What, then, 
is he to do now? 


A Lesson From THE PaciFic Coast 


There are several things that can be done. On 
the Pacific Coast the manufacturers of illuminating 
gas have.  ¢ had distillate gas oil to work with. 

ccordingly, a procedure has been worked out of 
using a heavy residuum oil for the manufacture of 
illuminating gas. This suggests that the Eastern 
gas manufacturers might also use heavy oil, although 
it is admitted that residuum fuel oils are not as well 
adapted for enriching gas as the distillate gas oils. 
It seems, however, to be necessary to try out all 
possible substitutes for the distillates; and the re- 
siduum fuel oils, if they can be used, will add con- 
siderably to the supply of gas-making materials. 
Moreover, these heavy oils are used at the present 
time chiefly for steam raising; consequently, if the 
gas companies can use these oils they will avoid the 
keen competition which now exists with the manu- 
facture of gasoline. It seems probable, therefore, 
that it will pay the manufacturers of illuminating gas 
to investigate these oils very thoroughly. 

Another suggestion is to use less gas oil; in other 
words, to make the supply go farther. In a number 
of States and municipalities the gas companies are 
required to make a gas that will meet some candle- 
power standard. As a measure of conservation of 
natural resources the Bureau of Mines feel that these 
candle-power standards should be abolished. As is 
well known, an open-flame gas burner is not eco- 
nomical. It uses more gas per candle-power than 
the mantle-type burner, so much so that most up-to- 
date users of gas prefer the mantle-type burner. It 
ought, then, to be possible to do away entirely with 
the old-style open-flame burner, and if that is done 
the candle-power standards for illuminating gas 
could be entirely done away with also. Of course, 
the States and municipalities will desire some form 
of standard for illuminating gas. A properly deter- 
mined calorific standard would undoubtedly be the 
most satisfactory from all standpoints. If the candle- 
power standards are entirely done away with it will 
probably be possible for the gas companies to make 
a satisfactory gas with a smaller amount of oil than 
at present. ’ 

In conclusion I may say that I have considered 
this subject entirely as a petroleum problem. As 
you undoubtedly know, there is a good deal of ex- 


perimental work being done on distillation processes. 
for coal, lignite, peat, etc. It is possible that there 
may be developments along some of these lines. 
which will be of great value to the gas manufac- 
turer, but I do not feel competent to go into this. 
phase of the subject. The question of making coal 
gas in the ordinary method is also out of my prov- 
ince, but it seems probable that economies are pos- 
sible in this process which mikht make it commer- 
cially available. I say this because I know what has 
been found to be true of the oil-refining industry. 
Engineers of the Bureau of Mines have investigated 
several refineries from a standpoint of conservation 
of fuel, and they have found that it is possible to 
make very marked savings over what had previously 
been considered good practice. It is therefore pos- 
sible that the same thing might be found true in the 
manufacture of gas. If so, it would certainly pay 
the American gas manufacturers to look into it. 





Three-Part Rate Reduces Average Rate.Per 
Thousand From Eighty Cents to 
Seventy-Five Cents 
(Continued from page 422.) 


made of the present maximum demand of 114,502 cu. 
ft. with the maximum demand under the old condi- 
tions of 231,516 cu. ft. in a given hour. This city at 
the present time has a gas service superior to any- 
thing it has heretofore experienced, and at the same 
time the company is supplying that service with less 
than half of the maximum demand previously made 
on its lines. 


Housewives find that they can boil water more 
quickly ; that their pots and pans are not blackened 
as they previously were with the improperly adjust- 
ed burners. When the summer comes the difference 
in the temperature of their kitchens will be appre- 
ciable because of the fact that the heat necessary to 
do their cooking is applied to the cooking utensils 
without a great surplus being radiated into the room, 
as was the case with the closed-top ranges and long 
flames necessary before the burners were changed. 

Some of the appliances which we found in use 
while installing the three-part rate in Ottawa were 
scarcely to be recognized by any but the older gas 
men. For instance, we found Star burners, two in a 
set, which would be inserted in the firebox of an 
ordinary coal range and which for cooking purposes 
would take the place of two burners on a regular 
gas range. These Star burners used 450 cu. ft. of 
gas per hour, and under the Ottawa rate the de- 
mand charge alone on such a burner would be $144 
per year. Needless to say, they are no longer in use. 
These Star burners were cheap from the standpoint 
of their original cost, but the consumer paid for them 
many times, burning gas at an 80-cent rate. Gas com- 
panies will find that the source of much of the feel- 
ing against them originates in devices like the Star 
burner, which increases the consumer’s bill dispro- 
portionately to the service rendered. 


Luxury or A Hor Batu 


There is a picture in the booth of Henry L. Do- 
herty & Co. of another interesting appliance which 
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we found and which has a demand of approximately 
250 cu. ft. of gas per hour. The appliance has not 
been named as yet, but consists of a piece of gas 
pipe about 4% ft. in length, with holes drilled in it, 
placed about 4 in. below a bathtub. The flames 
from this home-made burner impinged directly on 
the bottom of the bathtub. 

These two examples are striking, it is true, but of 
little importance because of their rarity. 

The real conservation that was effected was in the 
adjustment of otherwise efficient equipment and the 
resulting reduction in the gas consumption. 

Meritorious as the objects back of the propaganda 
for the conservation of gas may be, it is my firm 
conviction, as it is the conviction of all of the men 
who had anything to do with the installation of the 
three-part rate at Ottawa, that so far propaganda 
has had no particular effect upon the public mind. 
I doubt whether a continuation of that propaganda, 
without the installation of a proper rate, will post- 
pone the death of the natural gas business. 

Second—We come now to another item of con- 
servation which, while not so large as is possible in 
the homes, is large enough to have a marked effect 
on the earnings of the distributing company and on 
the continuation of the natural gas service. 

It will be appreciated at once that the pressure in 
the distribution mains to supply the present Ottawa 
demand of 114,000 cu. ft. per hour is much lower 
than that needed for the demand of 231,500 cu. ft. 
necessary under the old conditions. 

Leakage is the best customer, from the standpoint 
of load factor, the gas company has, but unfortu- 
nately does not produce any revenue. It is present 
twenty-four hours a day and varies in relation to the 
pressure in the mains. A great reduction in this 
leakage is at once apparent when the conditions un- 
der which the customers use gas are so changed as 
to enable a reduction in the distributing pressure. 

We believe that in Ottawa, where we have in the 
past had maximum pressures of from 9 to 12 ounces, 
it will be possible with the reduced demands to dis- 
tribute the necessary gas with a maximum pressure 
of 4 ounces. The saving in leakage by this reduc- 
tion will be effected without any expenditure in main 
repairs and without any reduction in the quality of 
service. 


ADVANTAGES OF Rate WHEN Supprty DectiNes 


Undoubtedly the conservation that can be effected 
in the homes of the customers and in the mains of 
the distributing companies by the installation of the 
three-part rate will greatly lengthen the life of the 
gas fields. It is nevertheless true that there is an 
artificial death date to the natural gas business that 
we are rapidly approaching. 

With a continuation of the present straight meter 
rates, when the time comes that a company is no 
longer able to supply all of its customers it will be 
necessary to pick out certain groups and entirely 
discontinue service to them in order to better the 
service to the remaining customers. 

With the three-part rate in effect we would know 
the maximum demand to which each customer was 
limited, and it would be practicable and easy for the 
proper regulatory body to decrease the maximum 
demand of each customer 10 per cent, for instance, 






by having installed limiting meters of smaller ca- 
pacity. This would seem to be a much fairer method 
of bringing the demand on the gas company within 
its supply than would the method of discontinuing the 
service to some particular group. 

Beyond the question of a doubt the remaining cus- 
tomers would decline to pay fixed charges on that 
portion of the property which had been scrapped, 
and would decline to amortize that portion of the 
property from which they never had had and never 
would have any service. 

The proportionate reduction of service would, so 
long as it was practicable, permit the use of gas to 
more people for those services where coal and other 
fuels stand the least possibility of competing on an 
economic basis. If conservation means anything, it 
means the utilization of the least expensive and most 
efficient fuel for any particular operation. 

If discrimination means anything, it would, to my 
mind, be applicable when gas customers on the north 
side of a particular town were asked to discontinue 
the use of a 1,000 B.t.u. gas at, we will say, $1 per 
1,000 cu. ft. and begin using a 525 B.t.u. gas at $1.50 
per 1,000 cu. ft. for the purpose of making good 
service available to the customers on the south side 
of town. 


DISCRIMINATION IN SERVICE UNpER METER RATE 


Under the present straight meter rate we have 
conditions whereby a customer is discriminated 
against because of the location of his house. 

The usual natural gas towns are belted with an 
intermediate pressure main from which the distrib- 
uting system is fed. In the ordinary town the better 
residences are built on the outskirts of the town. 
The better class of residence presupposes on the 
part of the owners a financial ability to buy any 
number of appliances they may desire. The smaller 
homes and flats, which on the average are occupied 
by people with lesser incomes, are therefore neces- 
sarily located farther from the intermediate lines. 
With the unlimited demands present wherever 
straight meter rates are in use, it is impossible for 


‘the gas company to supply adequate service on cold 


mornings, because either the gas supply or the carry- 
ing capacity of the mains is insufficient. 

When the pressure begins to drop on one of these 
cold mornings the natural inclination is to light more 
appliances, with the result that the available gas 
goes to those customers with the most appliances 
because’ of the fact that their homes naturally are 
located nearest to the intermediate lines. 

During the extremely cold weather we have had 
days at a time in Wichita, Kan., when there was no 
gas in the poorer homes and where some of the bet- 
ter residences were using from 500 to 1,500 cu. ft. 
of gas per hour for house heating with inefficient 
appliances. 

At the same time, these larger residences through- 
out the year do not use a proportionately greater 
amount of gas. The occupants of these homes go to 
Florida or California after the Christmas holidays 
and spend a large portion of the summer in Colo- 
rado. 

If there had been a real need for the curtailment 
of service, the curtailment certainly should have 
been prorated. However, there was no need of a 











May 29, 1920 





curtailment of service; all that was necessary was a 
rate which would force the installation of efficient 
appliances. In one of the houses, for instance, we 
found appliances which, in the condition we found 
them, necessitated a maximum demand of 2,500 cu. 
ft. per hour. During the short time that these ap- 
pliances were all in use the owner of the home was 
amply able to pay for whatever was used at any 
_ reasonable t meter rate. Under the three-part 

ior aaad Gar yaae ak ame neko tates =e 
been $800 per year , being ectly able to buy 
efficient appliances, the changes which we suggested 
could have been effected at once and all of the serv- 
ice which we had previously received could have 
been supplied with a demand of 250 cu. ft. This 
would have made 2,250 cu. ft. per hour available to 
smaller consumers on those cold mornings and 
would have been sufficient to have operated seventy- 
five properly adjusted kitchen ranges. 

This consumer, without doubt, believes in conser- 
vation as a theory, but until its practical application 
was forced to his attention no progress had been 
made and the authority which permits a straight 
meter rate to continue is discriminating against the 
very class they call the small consumer and whom 
they have every desire to protect. 

I have cited one particularly bad case. I could, 
if space permitted, list hundreds. 


ADVANCE INFORMATION OF Maximum DEMANDS 


Most natural gas companies have been most bit- 
terly denounced by their customers for their lack of 
service on cold winter days. The customer does not 
know, and never will understand, why it is on the 
cold days especially that the service is inadequate. 

Our service contracts under the three-part rate 
run for one year, as is usual with most utilities, and 
at any time we can tell the maximum amount of gas 
we can possibly be asked to supply in a given hour 
within the year to come. We can decline to sign up 
contracts for additional supplies when we have 
reached the limit of our capacity. We can apply to 
the commission for a pro-rata curtailment of the 
present contracts whenever the necessity for that 
move becomes apparent. 

We therefore can keep the demands on us within 
our capacity and can guarantee that these demands 
for which we have contracts will be supplied with 
gas not only on the 4th of July but on the Ist of 
January. 

I need not, before the members of the Natural 
Gas Association, dwell on the benefits of such a 
situation. 


Errect oN APPLIANCES 


In a preceding paragraph I have made reference 
to two particular appliances, the Star burner and a 
bathtub heater, the continued manufacture of which 
ought not to be encouraged. 

We found in the installation of the three-part rate 
that we had to educate the owners of hardware 
stores, plumbing establishments and department 
stores on the subject of conservation. We found 
many of these le thoroughly imbued with the 
idea that it was unhealthy and impracticable to use 
ranges with spider tops and short flames. Appliance 
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salesmen selling the other type of appliances had 
created this atmosphere and it had to overcome 
before we could get the co-operation of these le. 
_ It_is obvious that many types of appliances that 
inefficiently use gas can be manufactured at a lower 
price than can a more carefully designed and built 
appliance which gives a greater efficiency. The first 
interest of the customer is in the original price of 
his appliance and the conservation Pam scot starts 
out with this very decided handicap. 

Under the three-part rate, however, the additional 
cost of an inefficient appliance is brought home to 
the consumer at once; and in the town of Ottawa, 
where this rate is in effect, it would be hard for the 
most plausible salesman at the present time to sell 
them an appliance that was not efficient. This rate 
practically prohibits the sales of inefficient appli- 
ances, and certainly puts a premium on the manu- 
facture of others even more efficient than those we 
now have at our command. Any widespread adop- 
tion of this rate will have a tremendous effect on the 
engineering or research departments of every or- 
ganization manufacturing appliances, and that rec- 
ommendation alone ought to take the rate a long 
way toward adoption. 


Who Is tHe Smatt Consumer? 


Great opposition has-been encountered in the past 
when endeavors have been made to install a rate 
which contains either a customer charge or a de- 
mand charge, on the basis that these rates unduly 
penalize the small consumer. This opposition on the 
part of city councils, public utility commissions and 
other regulatory bodies has been based on the mis- 
taken idea that the small consumer is the man in 
poor circumstances. A slight consideration would 
convince most anyone that this theory is absolutely 
fallacious. 

In which home do you suppose there would nat- 
urally be used the most gas in a year? Take first 
an apartment renting for $100 to $125 a month. 
Most apartments prohibit children, so we can ex- 
clude children from this family, unless the poodle- 
dog is counted. The size of the rent paid indicates 
that the man must have a fairly lucrative position 
and presupposes that he does not carry his lunch 
but eats at a restaurant or club downtown. It is 
likely the man of the house belongs to the golf club, 
and it is fair to aSsume that he has a vacation every 
year. It is perfectly safe to assume that the wife 
does not do her own washing or ironing; that the 
heat is supplied by the owner of the apartment, and 
that, therefore, the only uses for gas are for a light 
breakfast, an occasional dinner at home, and no 
luncheon, because a family of two doing little man- 
ual labor will probably have light meals. 

In a case before the Kansas commission this par- 
ticular type of customer was most aptly classified 
under the heading of “toast eaters.” 

As the other example, we have the man doing 
manual labor. living in a house or flat, usually with 
a good-sized family, all of whom have good appe- 
tites. It is safe to assume that if he is paying a 
rent not to exceed $50 a month he has to furnish 
his own heat and that his wife does her own laundry 
work; that he does carry his lunch, and that, there- 
fore, there must be prepared the equivalent of three 
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square meals a day, together with the heating of a 
considerable quantity of water. In all reasonable- 
ness, which do you assume would be the larger gas 
consumer of these two homes? 

You need not depend on theory, because for the 
year ending June 1, 1916, there was a survey made 
of hundreds of customers in Kansas City, Mo., with 
the idea of determining what monthly rent these 
customers paid and what their average annual gas 
bills might be. 

It was found that in 444 homes, principally flats 
and two-apartment buildings, which had an average 
monthly rental of $24.77, the average annual gas 
bill was $25.74. For these people who had to fur- 
nish their own heat, and without doubt did their 
own laundry work, their average annual gas bill was 
approximately equal to one month’s rent. 

An analysis was then made of 1,123 apartments 
which rent on an average for $3972 per month, and 
it was found that the average annual gas bill was 
$14.08. Included in this latter group there were 275 
apartments that had an average monthly rental of 
$56.26, and for this group the average annual gas 
bill was only $12.72. In the two latter classes un- 
doubtedly the laundry work was done outside of the 
home, and in the majority of cases hot water was 
furnished by the apartment owners, so that these 
customers used gas only for cooking purposes. 


The gross revenue for the two latter groups could 
not have exceeded the actual customer’s expense that 
service to them necessitated on the part of the com- 
pany, and which under the three-part rate are 
grouped under the heading of “customer charge.” 

The fixed charges on the investment made neces- 
sary by the maximum demands of these customers 
and the actual gas supplied to them were either a 
gratuity on the part of the company or on the part 
of that class of customers which the regulating 
bodies have in mind when they say “the working- 
men,” or the small consumer. 

Because of the straight meter rate under which 
this service was being rendered, these people, who 
could amply afford to pay the cost of service ren- 
dered to them, were nothing more than “charity pa- 
tients.” Under the three-part rate they would of 
necessity have paid all of the costs which service to 
them entailed on the part of the company. 


Tue Turee-Part RATE IN THE ELeEctTRIC Business 


In consideration of the results that may reasonably 
be expected from the adoption of the three-part 
method of charging for gas, I believe it would be 
worth while to consider the comparative condition 
of the artificial gas plants and the electric plants in 
this country 

Tt is a matter of general knowledge that the great 
maiority of artificial gas plants are unprofitable, 
while the great majority of the electric plants are 
profitable. In analyzing this situation it would be 
well to see what fundamental difference there is 
between these two classes of business: 

First--They both sell a manufactured product. 

Second—They are both regulated monopolies. 

Third--In a given town the artificial gas plant will 
have more customers than will the electric plant, so 
that from the standpoint of the number of possible 


ee the gas business is most favorably situ- 
ated. Q 

Fourth—-Without question the great majority of 
customers in a given town if told they could have 
only one of the two services would discontinue the 
use of electricity and continue the gas service, so 
that from the standpoint of comparative desirability 
the artificial gas plant has the preference. 

The only fundamental difference between the two 
businesss that can account in any way for the dif- 
ference in their financial, condition is their method 
of charging for service. 

At the present time at least 75 per cent of the 
electric current generated and sold in the United 
States is sold under some form of rate which takes 
into consideration the maximum demand which the 
customer places on the plant as one of the items on 
which to base a charge, and his total consumption of 
electric energy as another item. 


Up to date. however, the artificial gas business has 
continued to maintain the old straight meter rate for 
charging, in which the total charge rendered to the 
consumer was based on only one factor of service, 
that being the total consumption. 


In a preceding paragraph I have called attention 
to the apartments in Kansas City where obviously 
many customers were getting service at less than 
actual cost of reading the meters, rendering the bills 
and collecting the accounts. Where only a straight 
meter rate is in vogue the loss sustained by reason 
of the service rendered to this class of customers 
must necessarily be added to the actual cost of serv- 
ing other customers, thus making the good customers 
pay a premium for their service over and above their 
fair share of the cost. 

The old straight meter charge naturally invites un- 
attractive business, and in proportion as it attracts 
unprofitable business it raises the rate which all 
must pay and discourages business from which a 
profit could be made. No industry can expect to suc- 
ceed with such a program. 

The three-part rate, however, in that it charges 
to each customer exactly the cost which service to 
that customer entails on the part of the company, 
naturally attracts more and more business from 
those customers to whom service can profitably be 
rendered at a low price per unit. Providing the un- 
profitable customers continue to use service subse- 
quent to the installation of the three-part rate, they 
have at least to pay the cost of rendering that serv- 
ice, and are therefore not a detriment to the com- 
pany. Inasmuch as the psychological effect of a 
fixed charge which the customers must pay anyway 
inclines them to use additional gas after having paid 
the fixed charges for their class of service, it tends 
to make good customers out of those who have here- 
tofore been unprofitable. 

There is no reason which I can see that would not 
make the gas business even more profitable than the 
electric business, providing they adopt the same form 
of rate schedule which the electric business has had 
in force for many years. The additional business 
that has been attracted to the electric companies, the 
rapid growth of those companies and the introduc- 
tion of electricity in place of other power have been 
inducted by the form of rate which has been in 
vogue. The progress that can be made by the gas 
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companies after the installation of a properly de- 


signed form of charging will parallel that made by 


the electric plants in the last fifteen years. 
FINANCIAL CONSIDERATIONS 


The crying need of public utilities at the present 
time is sufficient credit to enable them to obtain the 
money necessary for improvements and extensions. 
A company operating under the three-part rate will, 
im my opinion, be a better credit risk for the follow- 
ing reasons: 

First—No_ organization can afford to carry a suffi- 
cient number of high-class men to make a careful 
analysis of the conditions under which service will 
be used by each individual customer who applies to 
it for service. Under the straight meter rate such an 
analysis of each application would be necessary to 
determine whether or not a new customer’s business 
would or would not prove desirable. Under the 
three-part rate this analysis is made once for all, and 
investors providing funds for extensions to take care 
of additional customers who are to be billed under 
the three-part rate have the assurance in advance 
that the company is taking on business on which 
they will not show a loss. 

Second—Nearly all of the fixed charges and a con- 
siderable portion of the operating expenses are uni- 
form from month to month. The principal variation 
in the cost of operation of a natural gas property is 
the total cost of gas, which runs much higher in 
winter than in summer. Under a straight meter rate 
the company shows a disproportionate amount of 
revenue above operating expenses in the winter 
months, and quite often shows a deficit below operat- 
ing expenses in the summer months. Under the 
three-part rate, the fixed charges being provided for 
in the revenue secured from the customer charge and 
the demand charge, the total revenue follows these 
expenditures up and down month by month. The 
consumption charge furnishes the revenue to ‘pay for 
the gas and varies in proportion as the gas purchased 
by the company must vary. 

Third—The conservation of gas which follows the 
installation of the three-part rate tends to add per- 
manency to any investment in the natural gas busi- 
ness, and therefore has a very desirable effect on the 
credit of the natural gas company operating under 
that rate. 

Fourth—A properly devised three-part rate with 
a consumption charge based on the B.t.u. delivered 
rather than on the cubic feet of gas delivered makes 
it very easy to substitute a mixed or an artificial gas 
for natural gas as that necessity arises. This sub- 
stitution can be made without any radical .rate re- 
vision and with assurance to the investors who must 
furnish the money for the artificial gas manufactur- 


ing plant that the revenue will provide for the fixed 
charges on the additional investment. 


CoNCLUSIONS 


The three-part rate by its very nature accom- 
plishes the following: 


First—Guarantees the customer that amount of 
gas for which he contracts, for every hour in the 
year, and makes it possible for the company to fulfill 
that guarantee. 

Second—Conserves large amounts of gas by finan- 
cially interesting each customer in adjusting his ap- 
pliances to efficiently utilize gas. 

Third—Conserves large amounts of gas by reduc- 
ing the maximum demands of the customers so as to 
permit the company to supply these demands with 
much lower pressures in the distribution mains, 
thereby reducing the present leakage. 

Fourth—Jt not only distributes the total cost of 
gas service to the customers as a group, but makes 
an equitable distribution of this cost as between in- 
dividual customers. 

Fifth—By conserving the present supply, and by 
making the same service possible with a smaller 
supply of gas, postpones the date when service must 
be curtailed due to the decline in the fields. 

Sixth—Makes possible a pro-rata curtailment of 
service to all of the present customers instead of 
making it necessary to entirely discontinue the serv- 
ice to some customers when curtailment becomes 
necessary. 


Seventh—Does away with the present discrimina- 
tion in cold mornings whereby those customers 
nearest the supply lines use wasteful amounts, while 
other customers do without any gas. 

Eighth—Permits the company to know for months 
in advance the maximum amount of gas it can be 
called upon to supply in any peak hour. 

Ninth—Puts a premium on the manufacture and 
use of efficient devices and holds out a prize for the 
invention of devices using smaller maximum de- 
mands. 

Tenth—Makes a better credit risk of any company 
which adopts it in place of a straight meter rate. 





By-Product Plant Will Produce 560 B.t.u. Gas Per 
Cubic Foot Even Stripped of Benzols 
(Continued from page 424.) 


gas.” In the first case, the surplus gas is simply an 
average of the total gas produced and has the same com- 
position as the portion used for heating the ovens. In 
the second case, the plant must have a system of gas 
separation wherein the “rich gas,” produced in the 
earlier stages of the coking process and containing 
higher heating value, is withdrawn and treated in a 
separate system of apparatus, while the lean gas, pro- 
duced in the later stages of coking, is treated separately 
and used for heating the ovens. With properly selected 
coals, the modern by-product coke plant will produce 
straight gas having a heating value of 560 B.t.u. per 
cu. ft. after removal of benzols. It is usually assumed 
that gas separation will be necessary if local require- 
ments call for a heating value of more than 560 B.t.u. 
per cu. ft., unless the benzols are allowed to remain in 
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the gas. 
kind of coal available. With gas separation, it is easy 
to produce surplus gas of over 600 B.t.u. per cu. ft., and 
the heating value may be still further increased by the 
use of benzol obtained from the lean gas to enrich the 
rich gas; but we believe that little consideration should 
be given to any proposition of supplying gas containing 


The estimates in any case depend upon the 


benzols. Considering the matter in its broadest aspect, 
apart from any arbitrary local standards, gas separa- 
tion will, in most cases, be found not to be worth the 
additional investment and expense required. From an 
economic standpoint, the interests of the gas producing 
company and consumer are identical and both are be- 
ginning to recognize that the old standards of high 
candle-power and high heating value are expensive and 
unnecessary. The present tendency, in building by- 
product coke plants for gas manufacturing purposes, is 
to eliminate gas separation and provide straight gas 
from which the benzols have been removed. 

Modern by-product coke oven engineering has not 
been content with the saving of 60 per cent of the total 
gas produced as surplus, but has found means to render 
the entire production of gas available for use outside 
the plant. This has been accomplished by the utiliza- 
tion of producer gas for heating the ovens. As will be 
noted later, blast furnace gas or other low-grade gases 
may be substituted for producer gas. In the use of 
such gases, preheating is essential, and the most econom- 
ical means in combination with the by-product coke 
oven has been achieved in the Koppers combination 
oven. This oven may be heated either with prodycer 
gas or with coke oven gas and affords the maximum 
flexibility with respect to gas production. The combina- 
tion oven is of especial importance from the standpoint 
of the natural gas interests. It is indispensable for any 
plant built primarily for the manufacture of gas and 
may soon even be considered indispensable to by-product 
coke plants affiliated with the iron and steel industry. 


Gas REQUIREMENTS OF THE [RON AND STEEL INDUSTRY 


In any consideration of the by-product coke indus- 
try, we cannot neglect its intimate relation with the 
iron and steel industry, and this relation profoundly 
affects any estimates that may be made in connec- 
tion with the utilization of coke oven More than 
ninety per cent of the coke smaratcebced in the 
United States is used in iron and steel manufacture. 
Although it is true that many plants have been built 
altogether apart from iron and steel plants for the 
primary purpose of gas production, nevertheless under 
present conditions, most of these plants depend very 
largely upon blast furnaces and foundries for the bulk 
of their coke sales. The majority of the by-product 
coke plants are built in conjunction with the iron and 
steel works that they serve, and it is universally agreed 
that this close relation is to the best interests of the iron 
and steel industry. The availability of coke oven gas 
for various uses around the iron and steel works is one 
of the principal reasons why this is so. 


During recent years, much thought has been given to 
the economic balancing of the fuels produced in iron 
and steel manufacture. It is generally agreed that a 
complete steel plant comprising blast furnaces, open 
hearth furnaces, rolling mills and by-product coke ovens 
will need all of its blast furnace gas and all of its sur- 
plus coke oven gas for its own use. In addition, the 





coke oven tar has been found to be excellently adapted 
for heating open hearth furnaces. In the case of mer- 
chant blast furnace plants manufacturing their own by- 
product coke, very little of the surplus coke oven gas 
is needed on the plant, and practically all may be sold. 

What then are the prospects of obtaining coke oven 
gas from iron and steel plants operating their own by- 
product coke ovens? 

1. As has been stated, practically all of the surplus 
coke oven gas from merchant furnace plants is available. 
To this may be added such additional coke oven gas 
as may be obtained by using producer or blast furnace 
gas for heating the ovens. 

2. Considerable quantities of coke oven gas are wasted 
at steel plants during week-end shut downs. The 
amount of this depends upon local conditions and is 
very difficult to estimate; but in many cases this possi- 
ble source of supply is worth investigating. 

3. Steel plants using all their surplus coke oven gas 
may, under certain conditions, find inducement to use 
producer gas for heating the coke ovens, thus releasing 
considerable quantities of high-grade gas for sale. 

Since it may be fairly assumed that all the surplus 
gas produced by coke ovens operating in conjunction 
with merchant furnaces is already being utilized, the 
question of obtaining further supplies of gas from ex- 
isting installations is, therefore, narrowed down to the 
prospective relief that might be afforded by the substi- 
tution of producer gas for oven heating. We are at 
once confronted with the fact that no plant of by- 
product coke ovens operating as a part of an iron and 
steel plant, is now adapted to the economical utilization 
of producer gas. The combination oven is the only 
type that can use producer gas with the requisite de- 
gree of efficiency, and although the difference in struc- 
ture between this and the ordinary Koppers coke oven 
is comparatively simple, no battery of coke ovens could 
be adapted for use as combination ovens without re- 
building. It is, therefore, to the interests of natural gas 
men, in looking to iron and steel industries for addi- 
tional supplies of high-grade gas, to become acquainted 
with the merits of the combination oven and to im- 
press the various iron and steel companies with the 
desirability or replacing their-present ovens with com- 
bination ovens, whenever rebuilding is necessary, and 
of arranging their plans so that future extensions of 
existing plants will comprise combination ovens instead 
or ordinary coke ovens. 

The use of combination ovens in plants built pri- 
marily for gas production is several years old, and these 
plants have already given convincing demonstrations 
of success; but the idea of building combination ovens 
for iron and steel plants is comparatively so recent, and 
the various arguments in relation to it are so impor- 
tant, that it is desirable to discuss the matter somewhat 
at length. In the first place, the use of producer gas 

for heating by-product coke ovens has a number of 
valuable operating advantages over the use of coke oven 
gas. These may be summed up in greater convenience 
of regulation and economy in labor. These operating 
advantages are important, but might not alone be suffi- 
cient incentive for the substitution of combination ovens. 
There are, however, a number of economic considera- 
tions that seem to prove that the adoption of the com 
bination oven is desirable, either on account of present 
inducements, or for the sake of providing insurance 
against future developments. 
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Various Propucer Gas Operations For Coke OVEN 
, HEATING 


In considering the economic 
ducers in connection with by-product coke ovens, sev- 
eral ibilities present themselves, and the variety of 
aedliditiien, ken -ausehGired. te the: ldht of the.gohe- 
tial economic advantages, is one of many arguments in 
favor of building every by-product coke plant so that 
producer gas may be at any time for heating the 
ovens if desired. 

This subject has been discussed at some length in a 
paper by Joseph Becker and F. W. Sperr, Jr., recently 
presented before the Blast Furnace and Associa- 
ime SE na SAR, Sno STeRCIRN Scan Fe tae 
rom ‘ 

First, the producers may be fed with small-sized coke 
unsuitable for use in the furnaces. viewings 

y 
amount 


tion of gas pro- 


of the weight of the coal charged into the ovens. This 
amount may readily be obtained by properly screening 
the oven product, yey fag w grade, thoroughly clean 
coke for the use of the urnaces. 

Second, where there is available a cheap coal, having 
fair coking qualities, but unsuitable for the manufac- 
ture of blast furnace coke, such coal may be coked in 
some of the by-product ovens delivering, thereby, its 

products and furnishing sufficient coke for the opera- 
tion of the gas producers. 

Third, where there is available cheap low-grade coal 
unsuitable for making blast furnace coke, such material 
may be used directly in the gas producers. 

ourth, by-product producers may be installed using 
any coal available. The equipment and operation of 
by-product producers fits in very well with that of the 
by-product coke plant, and the combination, costing 
much less than separate plants, offers many possibilities 
for increased economy and valuable returns. Hereto- 
fore, on account of coal values, the employment of by- 
product gas producers has been more extensive in Eu- 
rope than in America, and here, with the present appre- 
ciation of coal values, their development presents enor- 
mous possibilities. 


Tue Kerrety Gas Propucer 


The type of producer conspicuous in European prac- 
tice in connection with by-product cote ovens and else- 
where is the Kerpely producer. The Koppers Company 
controls the American patent rights on this type of 
producer and is actively adapting it to American con- 
ditions for its by-product coke oven tions and in 
connection with by-product producer ts. The next 
few years will witness much important progress along 
this line. 


Economic CHANGES Favortnc CoKE Oven Gas 


The situation is that, on the one hand, the dev 
ments of the gas producer, whether using coal or c 
in connection with by-product coke ovens, together with 
the successful and advantageous application of pro- 
ducer gas to oven ing, are such as to‘offer the 

inducements for this method of heating; while 
on the other hand, the demand for high-grade gas is in- 


creasing so that every by-product coke plant in the coun- 
try is, sooner or later, going to be required to render 
available every cubic foot of coal gas that it makes. 

It is eventually going to be considered rank ineffi- 
ciency for any plant to use this valuable gas for the 

urpose of heating its ovens, which purpose could even 
be better served lower-grade gas. These require- 
ments are going to be brought about by the increasing 
shortage and cost of good coal, the increasing shortage 
of natural gas and fuel oil, and by the advantages of 
coke oven gas over lower-grade gases from the various 
standpoints discussed. In the face of this, it is plain 
that every new battery of by-product coke ovens built 
in connection with a steel plant or blast furnace ought 
arse eel pete wie: Pee Ft. Aare. stage an 
equipment can be added to the plant and so that the 
ovens can be heated either with this gas or with blast 
furnace gas. 


Tue ComsinaTiIon Oven AND Its RELATION TO 
Future DEVELOPMENTS 


Suppose that, in the case of a given projected plant, 
it might possibly appear, on the face of present financial 
returns, that there would be no marked present gain 
from the installation of gas producers in connection 
with the coke ovens. Nevertheless, assuming that the 
life of a battery of modern coke ovens is from ten to 
fifteen years, and in view of the great economic and 
engineering progress possible in the life of such a 
plant, one should hesitate to commit himself to build- 
ing plain coke ovens, which would practically require 
rebuilding before they could use producer gas econom- 
ically. The use of producer gas or blast furnace gas 
might well be advantageous a few years hence, if not 
now. The building of combination ovens is, in effect, 
providing insurance against future contingencies at rela- 
tively low cost and with promise of large returns. 

As a further consideration, it should be pointed out 
that the combination oven can be heated with blast fur- 
nace gas as well as with prdoucer gas, and under cer- 
tain conditions, this method of heating has the advan- 
tage of requiring very small expense for equipment to 
release large quantities of high-grade coke oven gas. 


GEOGRAPHICAL CONSIDERATIONS 


It is a striking fact that the great majority of by- 
product coke plants have a most fortunate location, with 
respect to advantageous disposal of the gas that they 
produce. The locations, too, are remarkably fortunate 
when considered in connection with natural gas interests. 

At present, there are very nearly 11,000 by-product 
coke ovens in active operation, or approaching com- 
pletion, in the United States. These ovens have an 
estimated maximum capacity of about 66,000,000 tons 
of coal per year. Eighty-seven per cent of the present 
by-product coking capacity in this country is comprised 
within seven great industrial districts named. Thirty- 
five per cent of this capacity is located in the Cleveland- 
Pittsburgh district, which is also the largest natural gas 
consuming district. The total amount of by-product 
coke oven gas manufactured in this district is consid- 
erably more than the annual production of natural gas 
in the State of Pennsylvania. Of the seven districts, 
five (omitting the eastern Pennsylvania and Birmingham 
districts), are, or have been in the past, important con- 
sumers of natural gas. 
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It is of interest to estimate how much of the by- 
product coke oven gas produced in these important dis- 
tricts is used for heating the ovens. All of the ovens 
listed are now being heated with coke oven gas. Taking 
80 per cent as a factor for normal working conditions 
we have an estimated production of 408,000,000,000 
cu. ft. of gas. On account of the fact that many of 
the oven installations are of old design and relatively 
inefficient in heating, at least half of this gas is being 
used for coking purposes, so that over 200,000,000,000 
cu. ft. of gas per year could be released, if the plants 
had combination ovens operated with producer gas. 
This is about equivalent to the combined natural gas 
production of Pennsylvania and Ohio. It is 38 per cent 
of the entire amount of natural gas consumed east of 
the Mississippi River. 

It is important to note further that the future growth 
of the by-product coke industry will naturally be in the 
great gas consuming districts. Much of-it will still be 
in the seven districts mentioned. It has been estimated 
that the blast furnaces in Ohio and Pennsylvania, at 
present, have a normal consumption of nearly 45,000 
tons of beehive coke per day, If this coke were made 
in by-product ovens it would entail the use of 22,000,000 
tons of coal per year, and there would be recovered a 
total of 231,000,000,000 cu. ft. of gas per year. Sixty 
per cent of this, or 138,600,000,000 cu. ft. would at 
once be available and, although a great deal of this 
would be consumed in the various steel plants, it would 
nevertheless contribute its equivalent toward the con- 
servation of natural gas and oil, because in many cases 
it would be used to supplement or replace these fuels, 
thus releasing equivalent quantities for use elsewhere. 
If combination ovens are built, the entire amount can 
be rendered available when the demands of gas consiim- 
ers so require. Here again a study of the whole situa- 
tion will show that the building of combination ovens 
is of very great importance, and the interests most con- 
cerned, of which the natural gas industry is one, should 
use every influence to bring this about. 


By-Propuct Coxe PLants For Gas MANUFACTURE 
INDEPENDENT OF IRON AND STEEL PLANTS 


The growth of the by-product coke industry inde- 
pendent of the iron and steel industry and the prospects 
for developing it primarily as a source of gas without 
necessity for relying on the needs of blast furnaces, de- 
pend almost entirely on the question of coke disposal. 
The extension of the domestic coke market is of great 
importance in this connection, and much progress has 
recently been made in this direction. The situation 
bears close relation to the condition of anthracite coal 
supply, which is yearly becoming poorer in quality and 
more inadequate in amount. Just as the availability of 
natural gas has accustomed millions of American people 
to the use of gas fuel for domestic purposes, so the 
wholesale use of anthracite coal as domestic fuel has 
—_ the way to the introduction and substitution of 
coke. 

The best type of plant for the manufacture of gas 
and domestic coke is one of combination ovens with 
gas producers. Such a plant possesses the flexibility 
requisite to meet the varying demands of gas consumers. 
The output of gas for sale may be increased or de- 
creased four or five hundred per cent, according as the 
ovens ate operated with producer gas at their maximum 


coking time, or as they are heated with coke oven gas 
at a very slow rate of coking. The producers may be 
operated either with coal or with coke, as has been de- 
scribed in previous paragraph. 

As the demands of the natural gas industry for a 
supplementary supply of high-grade artificial gas out- 
grow the possibilities afforded by such by-product coke 
plants in any locality, it is certain that additional by- 
product coke plants will be erected primarily to meet 
the needs of the natural gas industry. The choice of 
location of such plants will, in many cases, be quite 
different. from that which-has been found advantageous 
in the case of plants hitherto constructed. It has been 
pointed out that the proper location for by-produc ovens 
operating in connection with iron and steel plants that 
need the coke oven gas, is in close proximity to the 
plants that they serve. The main considerations gov- 
erning the location of coke ovens built to supply coke 
to merchant blast furnaces, or to supply gas to cities, 
are the price and disposition of the gas and the freight 
rates on the coal used and the coke produced. The 
choice in this case is usually a compromise between 
cost of freight and price obtainable for gas, together 
with accessibility to the points of consumption of the 
gas. Much might be saved if it were possible to build 
the by-product coke ovens at the coal mines, as has 
been the general practice in the case of beehive ovens; 
but this has hitherto seldom been permissible, either 
because the mines were located too far from the con- 
sumers of gas, or because the locations were in districts 
well supplied with natural gas. With diminishing nat- 
ural gas supply, the peculiar relations of the natural gas 
industry with respect to the coal mining regions of 
Pennsylvania, Ohio and West Virginia are likely to make 
it profitable to build by-product coke ovens at the mines, 
because many coal mines supplying good coking coal 
are within easy reach of large natural gas distributing 
systems into which the coke oven gas could readily be 
conveyed. With a reasonable price for the gas and with 
proper methods of coke disposal, such plants can op- 
erate with maximum economy. The low price of land 
at the mines is an important item in this connection. 


MANUFACTURE OF Mr1xep GASES 


It is the opinion of many economists who have studied 
the problems of conservation and efficient utilization of 
our fuel resources that the ultimate ideal should be the 
conversion of all the coke into gas at the by-product 
coke plant, so that the plant will supply all of its fuel 
product in gaseous form. It may be that we are in a 
transition period that will ultimately end in discon- 
tinuing entirely the use of solid fuel for most industrial 
and for all domestic purposes. This would mean that 
there would ultimately be no domestic coke problem, 
but it must be recognized that any such transition period 
is bound to be a long one, and that while we are passing 
through it, the use of domestic coke must be extended 
and encouraged. 


Progress toward the general use of gas as sole do- 
mestic fuel must necessarily be slow and depends large- 
ly on accustoming people to lower heat value standards. 
There can be no question that at present, from an eco- 
nomic standpoint, we are working on too high a level 
as regards the heating value of gas. Until people and 
public authorities generally are convinced that it will 
pay them better to allow their gas companies to serve 
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them with gas of lower heating value, with a fairly ad- 
justed compensation for the same, plants will have to 
be built to furnish gas of the high ity demanded. 
Those plants which are operated i tly of an 
assured industrial coke market, such as that afforded 
by the iron and steel industry, must meet and solve the 
question of coke disposal. 

The failure of natural gas supply first manifests itself 

in a scarcity in winter-time peak loads for house heat- 
ing. It is becoming increasingly manifest that domestic 
consumers will be forced to meet these periods of 
scarcity by the use of auxiliary heating equipment burn- 
ing solid fuel. This solid fuel demand will give the by- 
product coke plant an outlet for considerable domes- 
tic coke. 
__ The proposition of gasifying all of the coke produced 
at the by-product coke plants leads to the subject of 
mixed gases, because all of the surplus gas produced 
from the coke over and above the requirements of the 
plant for its own steam, power, and heating, will, in 
the majority of cases, be mixed with the coke oven 
gas before distribution to the consumer. This sub- 
ject is one of great importance. It has such a wide 
scope and involves so many subsidiary questions, both 
economic and technical, that it cannot be adequately 
treated within the limits of this paper. Attention will, 
however, be directed to a few leading points. 


1. The mixed gas sold to the consumer must have 
such characteristics with respect to specific gravity and 
heating value as to meet his purposes satisfactorily with- 
out unduly increasing the investment required for his 
appliances. 

2. The question of the rate of heating afforded by the 
gas is in many cases more important than the total 
heat units supplied. The rate of heating is, of course, 
a function of the flame temperature. For example, 
straight producer gas has been burned in cook stoves, 
but its flame temperature is so low that it works much 
too slowly to be practicable. : 


3. It is very questionable whether it ultimately pays 
to sell gas containing a large percentage of inert, in- 
combustible constituents for wide distribution. The 
principle involved is much the same as in the transporta- 
tion of coal containing high percentages of ash. 

4. There are two generally feasible methods for the 
production of mixed gas at the by-product coke plant 
with complete gasification of the coke, viz. : 


(A) Gasification of the coke in producers 
using part of the producer gas to heat the 
ovens and the remainder to mix with the coke 
oven gas. This method would produce per ton 

~ of coal over and above plant requirements, 
10,500 cu. ft. coke oven gas of 560 B.t.u. and 
75,600 cu. ft. of producer gas of 130 B.t.u., 
making 86,100 cu. ft. mixed gas of 183 B.t.u. 

(B) Part of the coke is gasified in producers 
making sufficient gas to heat the ovens. The 
remainder of the coke is put into water gas 
generators and its carbon converted into blue 
water gas which is mixed with the coke oven 
gas. This method will produce per ton of coal 
10,500 cu. ft. coke oven gas at 560 B.t.u. and 
22,600 cu. ft. blue water gas of 300 B.t.u., 
making 33,100 cu. ft. mixed gas of 383 B.t.u. 


The second method described produces a mixed gas 
of a heating value that is satisfactory for all domestic 


purposes. The mixed gas produced by the first method 
is capable of wide industrial application, but the possi- 
bilities of utilizing it for domestic purposes have not 
yet been developed. 

A typical plant of combination oven that has for 
some time been operated with producer gas is that of 
the Providence Gas Company, Providence, R. I. This 
plant has forty ovens which taper from 18% ih. in width 
at the discharge end to 15% in. at the pusher end, are 
9 ft. 10 in. high and 37 ft. long (inside dimensions) 
and have a rated capacity of 11.4 tons coal per charge. 
Experience with the use of producer gas at this plant 
has demonstrated a number of advantages over the use 
of coke oven gas that should be briefly described here. 
It should be borne in mind that with coke oven gas we 
are dealing with a fuel containing high percentages of 
hydrogen and hydrocarbons and capable of intense local 
overheating unless the conditions of combustions are 
carefully regulated. Furthermore, unless proper pre- 
cautions are taken, there is a tendency for some of the 
hydrocarbons to be decomposed or “cracked” by the 
heat, which causes accumulation of carbon and occa- 
sional stoppages in the gas distributing systems. 

With producer gas firing, on account of the absence 
of hydrocarbons, there is no accumulation of carbon in 
the gas distributing system. Practically nbd attention 
need be given to gas pipes and flues which means econ- 
omy in labor. The flue temperatures are easily adjusted 
and remarkably uniform. .There is less possibility of 
localized overheating. With producer gas we are deal- 
ing with a fuel that is handled in relatively larger vol- 
umes than is the case with coke oven gas and no such 
fine adjustments are necessary with the former as with 
the latter. Furthermore, any slight irregularities in 
the rate of gas flow, in the way of adjustment, or in 
the height of flame, make much less difference in the 
coke temperature than would result from similar irregu- 
larities in the case of coke oven gas. With producer 
gas it is a much simpler matter to maintain efficient 
and uniform heating with a low percentage of excess 
air than when using coke oven gas. At Providence, 
the analysis of the products of combustion showed 17 
to 18 per cent carbon dioxide with about 1 per cent of 
oxygen and practically no carbon monoxide. Such a 
close approximation to theoretically perfect conditions 
of combustion combined with uniform heating is a re- 
markable achievement in the use of producer gas. At 
fourteen hours coking time the temperature of the stack 
gases was about 350 deg. Cent. 


Rapip Coxinc witH Propucer Gas 


All of these operating results and advantages have 
been demonstrated at the Providence plant. The use 
of producer gas has been found to be excellently adapted 
to the maintenance of very short coking times, where 
absolute uniformity of temperature is of the utmost im- 
portance. The ovens were operated with straight pro- 
ducer gas at fourteen hours coking time for a test period 
of two weeks and were operated at fourteen and a half 
hours coking time for a period of four weeks. It was 
demonstrated that such rates of coking would be main- 
tained regularly and without extra attention. The four- 
teen hours coking time corresponds to a rate of car- 
bonization of one inch oven width at the wide end in 
45.4 minutes. 























May 29, 1920 











AMERICAN GAS ENGINEERING JOURNAL 





Providence Gas Co. Allowed 
$6 Service Charge 

The Public Utilities Commission 
has denied the petition of the Prov- 
idence (R. I.) City Council to sus- 
pend the proposed increase of rates 
of the Providence Gas Company 
pending an investigation. The 
rate increase will become effective 
from May 17 and all gas-billed to 
the consumers after that date will 
be at the new rates. 


The schedule was filed April 24, 
to become effective May 17, and 
City Solicitor Elmer S. Chace ap- 
peared before the commission in 
behalf of the city to urge suspen- 
sion pending hearing next month 
on the merits of the case. 

Chairman Bliss of the utilities 
commission in denying the sus- 
pension of the increase said: 

“I believe that it is the duty of 
this commission to conserve this 
company’s rights just as much as 
the public’s rights. The complain- 
ant has urged .its particular ob- 
jection to the application of the 
service charge principle in the pro- 
posed rate schedule. 

“The respondent company has 
for a period of nearly two months 
taken up the matter of the new 
schedule with the complainant 
through its joint committee on 
lights and its manufacturing costs, 
and all data were fully submitted 
to that committee. A full investi- 
gation of the emergency condi- 
tions confronting the company 
with reference to its future supply 
of gas oil has been made by the 
committee and the public service 
engineer of the complainant. 

“A unanimous report has been 
made by said joint committee on 
lights to the complainant city 
council, expressing the conviction 
that conditions at the present time 
do warrant the assent of the city 
council of Providence to the pend- 
ing schedules. 

“The respondent company paid 
a 4 per cent dividend for the year 
1919, not wholly earned, and failed 
to make its normal and proper al- 
lowance for depreciation. 

“The commission has made a 
preliminary investigation into the 
manufacturing costs of the re- 
spondent company, and the con- 
ditions confronting: the company 
with reference to its future supply 
of gas oil. 

“After investigation, hearing 
testimony of witnesses and argu- 


ment of counsel, the commission 
are of the opinion that the motion 
of complaint should be and the 
same is hereby denied.” 


Large Attendance at Natural 
Gas Association Convention 
Senator Edge Speaks on Relation of 
Government to Business—U. S&S. 
Bureau of Mines Exhibit 
Feature of Exposition 
The fifteenth annual convention of 
the Natural Gas Association of 
America was held at Buffalo, N. Y., 
May 17 to 20 inclusive. Bert C. 
Oliphant, president of the Iroquois 
Natural Gas Company and president 
of the Natural Gas Association, 
opened the convention and presided 
at every session. The following offi- 
cers were elected for the ensuing 
year: James H. Hoover, of Cincin- 
nati, President ; L. B. Denning, O. K. 
Shannon, N. A. Quay, vice-presi- 
dents, and W. B. Way was re-elected 

secretary and treasurer. 

Many interesting papers were read 
by men prominent in both the arti- 
ficial and the natural gas fields, in- 
cluding “Service and Conservation 
Under the Three-Part Rate,” by 
Henry L. Doherty; “The Gas Com- 
pany’s Opportunity in the Appliance 
Department,” by I. Lundgaard; 
“Present Known Eastern Gas Fields 
and Their Probable Life,” by W. I. 
Moyer ; “The By-Product Coke Oven 
in Relation to Natural Gas Supply,” 
by C. J. Ramsburg; “Federal Taxa- 
tion of Gas Wells,” by Roswell H. 
Johnson, and “Radiant Heat,” by J. 
P. Conroy. 


‘One of the principal features of 
the convention was the exhibition of 
the U. S. Bureau of Mines. Educa- 
tion in the application of methods 
which tend to the saving of natural 
gas was the prime motive for this 
exhibit. Nearly 100 manufacturers 
had exhibits among which that of 
the Humphrey Company, of Kala- 
mazoo, Mich., stood out as being un- 
usually attractive. 

It consisted of a 5R Humphrey 
double copper coil tank heater with 
full blue porcelain enamelled jacket, 
one No. 5-I double copper coil tank 
heater with black japan cast iron 
shell, and also one each of the No. 
4A and 30 Humphrey automatic wa- 
ter heaters, hooked up to an attrac- 
tive lavatory for demonstration in 


- operation. 


Among the other exhibitors were 
Metric Metal Works, Erie, Pa.; 
Ludlow Valve Manufacturing Com- 
pany, Troy N. Y.; Pittsburgh Meter 






Company, Pittsburgh, Pa.; Sprague 
Meter Company, Bridgeport, Conn. ; 
Welsbach Company, Gloucester, N. 
J.; Hoffman Heater Company, Lo- 
rain, Ohio; General Gas Light Com- 
pany, Kalamazoo, Mich.; Chaplin- 
Fulton Company, Pittsburgh, Pa.; 
Equitable Meter Company, Pitts- 
burgh, Pa. ; Koppers Company, Pitts- 
burgh, Pa.; Ruud Manufacturing 
Company, Pittsburgh, Pa., and 
Clarke Bros, Chicago, III. 

A tubular steel drilling derrick was 
erected on Lafayette Square by per- 
mission of John F. Malone, Com- 
missioner of Parks and Public Build- 
ings of Buffalo. Upon this was hung 
a large sign announcing the exhibits 
at the Auditorium as being open to 
the public. It was an exceedingly 
effective affair, and really formed a 
monument to the gas men, as it were, 
welcoming them to the city. 

There was a luncheon each noon- 
time, Monday, Tuesday and Wednes- 
day, as courtesy of the gas men by 
the supply men, both supply men and 
gas men being the privileged parties. 

The annual banquet was held in 
Elmwood Mus:c Hall Wednesday 
evening at six o'clock, about 900 he- 
ing present. The speaker of the eve- 
ning was U. S. Senator Walter E. 
Edge, who was former governor of 
New Jersey. L. B. Denning, of 
Pittsburgh, was toastmaster. 

There was a large attendance and 


a very large addition to the. mem- 
bership roll. 


Contracts Awarded 


THe Oxwetp ACETYLENE Com- 
PANY, of Newark and Chicago, has 
been recently awarded the Govern- 
ment contract for cutting 4,000 tons 
of armor plate scrap to charging box 
size at Sandy Hook and now has a 
crew of oxy-acetylene cutters on the 
job. The plates, 3 inches thick by 
about 9 by 13 ft., weigh between 7 
and 8 tons each, and are being cut 
into sections 13 by 25 in., each weigh- ~ 
ing around 300 pounds. The weights 
vary somewhat owing to the necessity 
for cutting through the shell holes, 
each plate having been punctured 
six times by heavy artillery shells for 
which they were made the targets in 
the big gun tests conducted at Sandy 
Hook during the war. 

This is one of the largest jobs of 
the kind that has ever been under- 
taken and was awarded to Oxweld 
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in a competitive bid. Several weeks 
‘will be necessary to complete the 


Tue Peorte’s Gas Company has 
entered into a contract with the Pub- 
lic Construction Company of Minne- 
apolis to install a gas plant and a 
system of mains in the city of Marsh- 
field, Wis. The figures of the com- 
pany’s bid are $76,200. 

Construction work is to be started 
as soon as possible. The contractors 
aim to have the plant ready for op- 
eration by November 1 next. 

It was stated that the system con- 
sists of 834 miles of mains. 


Tue J. G. Wurre ENGINEERING 
‘Corporation has been awarded the 
contract for the construction of the 
new wireless station to be built by 
the Radio Corporation at Rocky 
Point, L. I. Work will be begun 
immediately. 

The station when completed will 
have a diameter of more than three 
miles with twelve sets of antennae, 
strung to seventy-two self-supporting 
steel towers 400 ft. high, set up a 
mile and a half away from the cen- 
tral power house, and will probably 
cost about $10,000,000. It will. be 
‘divided into five units for communi- 
cation with Argentina, France, Scan- 
dinavia, Germany and one with Italy 
and Poland. 


Tue Gas Macutnery Company, 
of Cleveland, Ohio, has a contract 
for the construction of the Wallace 
retorts for the Shale Oil & Refining 
Company and work on these large 
plants is now under way. It is stated 
that the contract is for equipment 
costing $282,000 and consists of 900 
tons of material. When completed 
it is expected that the plant will have 
a capacity of not less than 400 tons 
of shale daily. It is expected that 
these retorts will be in operation be- 
fore the end of the coming summer. 


THe Capurac Gas Company, 
Cadillac, Mich., won its fight for 
$1.80 gas rate after officials of the 
company had issued an ultimatum to 
the city commission that no more coal 
would be sent here until the raise was 
authorized. 


Tue Brook.tyn Union Gas Com- 
PANY, in its annual report to the 


Public Service Commission, shows a ~ 


-dcficit of $706,848 for the year end- 
ed Dec. 31, as compared with a sur- 
plus of $199,791, or $1.11 a share, in 
the preceding year. 


>. 


Personal Notes 























Geo. E. Long, Vice-President 
of Joseph Dixon Crucible 
Company, Resigns — 

On April 19, following his re- 
election as a member of the Board 
of Directors at the annual meeting 
of the stockholders of the Joseph 
Dixon Crucible Company, Jersey 
City, N. J., George E. Long an- 
nounced his decision to retire from 
the office of vice-president. Thereby 
he terminates forty-three years of 
active and valuable service with this 
company, beginning in the capacity 
of a stenographer and advancing to 
the offices of secretary, treasurer and 
vice-president, respectively. 

It would be difficult to enumerate 
in detail the contributions that Mr. 
Long has made toward the wonder- 
ful growth of the Dixon Company’s 
business during his service of forty- 
three years. In a much wider sphere 
than the Dixon family circle, Mr. 
Long is recognized as the “Daddy” 
of graphite lubrication, and as the 
“Father” of the silica-graphite paint 
for protective purposes. Similarly in 
advertising circles he has been rec- 
ognized for many years, as he has 
been an ardent advocate at all times 
of ample publicity or advertising to 
inform possible users of the Dixon 
products in their wide variety. But, 
as already indicated, these specific 
items can only suggest Mr. Long’s 
wide usefulness during his period of 
service. 


Cuester C. Corttns, chief clerk 
in the office of the Western United 
Gas & Electric Company, Elgin, IIl., 
has been promoted to district man- 
ager of the Elgin-McHenry district, 
to succeed C. B. Strohn, who was 
recently elected vice-president of the 
company, and will make his home in 
Aurora. 

Mr. Collins started with the gas 
company as a boy doing odd jobs 
after school. When he had com- 
pleted the high school course he went 
into the office, where he remained 
until transferred to the office of the 
company’s coal mines at Ethel, West 
Virginia. 

He was in West Virginia when 
the war broke out and went into 
service from that place, finally win- 
ning a commission. Upon his dis- 
charge from the army last summer, 


he re-entered the service of the gas 
company as chief clerk in Elgin. His 
promotion comes from faithful, effi- 
cient service. 


New Proposals Submitted in 
Texas Gas Controversy 


Two alternate propositions, the 
original proposition of the major- 
ity of the board of commissioners 
of Dallas, Tex., with modifications, 
under which the increase in rate 
would become effective only when 
an adéquate supply of gas is deliv- 

and a new proposal allowing 
che increase in rate to become ef- 
fective when the commitments of 
the Lone Star Gas Company have 
been fulfilled, but penalizing the 
Dalias Gas Company by a re- 
duced rate on a sliding scale when 
the pressure falls below a fixed 
minimum, have been offered the 
gas companies. 

The new proposition, which is 
the idea of Commissioner McGee 
he gained from investigations con- 
ducted on his recent trip to Pitts- 
burgh, where he attended the meet- 
ing of the National Committee on 
Natural Gas Conservation, has 
been worked out successfully in 
Oklahoma. 

Mr. McGee said he was willing 
that the increased rate should be 
paid so long as the supply of gas 
was sufficient and adequate, but 
when the pressure falls below a 
fixed minimum whereby enough 
gas is not furnished for ordinary 
cooking and heating the rate would 
be reduced on a sliding scale and 
might drop as low as 30 cents a 
thousand cubic feet. 

In speaking of the new propo- 
sals of the city Henry C. Morris, 
general manager of the Dallas Gas 
Company, said that the plan for 
the reduced price at low pressure 
was not practical, as it would de- 
feat its purpose by increasing con- 
sumption when conservation was 
needed. If the pressure should go 
below the minimum and the rate 
consequently reduced, many con- 
sumers would take advantage of 
the bargain prices and increase 
consumption. 

Nine-tenths of the gas supplied 
Dallas is bought at the wells for a 
fixed price, irrespective of the 
amount of gas . ct and should 
the price uced here every 
time the pressure becomes low it 
would work untold hardship upon 
the Dallas Gas Company, which 
would derive little benefit from the 
increased rate. 
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You adopt improved machinery and systems. Why not 
use better meters, 


SUPERIOR METERS 


Although standard type, are built stronger and embody many improvements 
that assure Better Service. 


Write for illustrated Booklets and get our quotations. 
They will interest you. 


Superior Meter Co. Bush Terminal, Brooklyn, N. Y. 


Manufacturers of Provers, Syphon Gauges, Portable Test Meters, Oxygen, Hydrogen and Acetylene Wet 
Meters, High Pressure Flow Meters, All Kinds of Gas Apparatus and orimeters. 
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Connection Between 
ater Gas Set and Relief 
r 


The Western Gas Construction 
Company, Fort Wayne, Ind., has hit 
upon a unique and successful plan 
to relieve conditions which are aris- 
ing in gas plants all over the coun- 
try—namely, where the producers of 
carburetted water gas find that the 
demand for their product has out- 
grown the size of their yard piping 
and that they must provide a larger 
connection between the water gas 
set and the relief holder in order to 
reduce the back pressure on the wa- 
ter gas set. 

While, formerly, such a connec- 
tion had to be made at great expense 
by establishing an underground: con- 
nection and shutting off the use of 
the holder for a considerable period, 





yuipment 





& 


ufacturers See 


Conducted by Business Department of American Gas Engineering Journal 


it is now possible to 
make an overhead 
connection without 
putting the holder 
out of commission. 
The cuts of this 
new so-called 
“Grasshopper” con- 
nection, showing one 
in use at the plant of 
the Lancaster Gas 
Light & Fuel Com- 
pany, Lancaster, Pa., 
and the other at the 
plant of the Union 
Gas & Electric Com- 
pany, Bloomington, 
Iil., tell the story of 
the advantage of 
this plan, both of 
which have been in 


years. 

The use of a 
counterbalance and 
a vertical, hinged 
leg, serves to re- 
move all vertical 


loads from the hol- 
der crown, and the 
finished holder op- 
erates as freely as 
it did before it was 
fitted with the ad- 
ditional outlet. 
The design and 
installation of the 
connections shown 
in the two cuts 
were under the per- 
sonal supervision 
of A. C. Howard, 


gas engineer of 
the United States & 


actual use for two 


and __ horizontal 





Electric Engineering Company, of 
New York, who writes concerning 
the installation that “it may interest 
you to know that these connections 
can be made without emptying the 
relief holder,” and thus avoid the 
expense and inconvenience of shui- 
ting down any department of 4 gus 
plant. 

The use of a large inlet connection 
to a relief holder in a water gas 
plant means oil saved and money 
saved, and the “grasshopper” con- 
nection, according to the engineers 
and the manufacturers, provides thc 
solution without the expensive proc- 
ess of excavating and installing a 
new gas conn<cction under an exist- 
ing water tank. 

Conditions in many plants produc- 
ing carburetted water gas would 
seem to open a wide demand for 
these “grasshopper” connections. 
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